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1. Introduction to this manual 


This manual is intended to introduce LabSpec 5 to new users of HORIBA Scientific Raman 
spectrometers, and to act as a reference guide to the many acquisition and analysis functions 
available within LabSpec 5. 


i; Use of this manual 


This manual must be used in conjunction with the relevant hardware manual accompanying each 
HORIBA Scientific Raman spectrometer. 


It is advisable that specific hardware/software training is provided to new users by either a trained 
HORIBA Scientific service or application engineer, or by an experienced user within the institution. 


Please note that not all systems will have all available accessories and options installed, and thus the 
screen shots and images in this manual may not directly correspond to software installed with the 
specific system you are using. If in doubt, please contact your local HORIBA Scientific office or 
representative to receive more information about available accessories and options. 


1.2. Terminology used 


For clarity explanations on key terms and conventions used throughout this manual are given below. 


Instrument, equipment, system, spectrometer 
These terms refer to the main Raman hardware, which typically comprises laser(s), microscope, 
monochromator(s), and detector(s). 


Accessory 
This refers to optional devices such as motorized sample stage, or temperature stage. 


Dialog window 

This refers to a window which appears during the operation/set-up of a specific function. For 
example, clicking on the Peaks icon opens the Peaks dialog window, which contains a mixture of 
text/number inputs, buttons and drop down boxes. 


Menu 
Underlined text (for example, File or Edit) refers to an item in the Menu Bar. The “>’ 
a menu item, or a sub-menu (for example, File > Save, or Edit > Restore). 


>” symbol indicates 


[button] 
Text in square brackets (for example, [OK] or [Cancel]) refers to a software button in the dialog 
window currently being described. 


{radio button} 
Text in curved brackets (for example {Video On} or {Video Off}) refers to a radio button in the dialog 
window currently being described. 


<enter ~ > 
This refers to the keyboard ‘enter’ or ‘return’ button. 
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Multidimensional spectral array 
This refers to a spectral ‘map’ or ‘profile’, including time profiles, Z (depth) profiles, temperature 
profiles, XY maps, XZ and YZ slices, and XYZ datacubes. 


1.3. Display of Icons 


Please note that there are two icon views used in LabSpec 5, called “Big icon” and “Small icon”. In 
the descriptions throughout this manual the “Big icon” will be displayed first, followed by the “Small 
icon”. 


For further information about the icons and how to switch between “Big icon” and “Small icon” display 
please see section 4.1, page 89. 
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2 Introduction to LabSpec 5 software 


LabSpec 5 is a fully configured data acquisition and analysis software designed for HORIBA 
Scientific’s range of Raman spectrometers and microscopes. 


It enables a full range of experiment types including single spectrum acquisition, multidimensional 
spectral array acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY maps, 
XZ and YZ slices, and XYZ datacubes), video image capture and automated multiwell interrogation. 


Many commonly used data analysis and processing routines are also available, including peak 
labelling and fitting, smoothing, noise reduction, baseline subtraction, linear and non-linear filtering 
and direct classical least squares modelling. 


LabSpec 5 is also compatible with Microsoft Visual Basic programming, allowing specific acquisition 
and analysis routines to be written by the user. In addition, third party software routines can call 
LabSpec 5 through ActiveX modules. 


21. Instruments controlled by LabSpec 5 


A wide range of HORIBA Scientific instruments are controlled and operated by LabSpec 5 software, 
including the following: 


LabRAM 300 / LabRAM 1B 
LabRAM HR 

LabRAM ARAMIS 
LabRAM INV 

LabRAM IR and IR? 
XploRA 

XploRA INV 

T64000 

U1000 

HE spectrograph 

InduRAM 

AccuRA 

Modular Raman Systems (including iHR and micro-HR spectrometers) 


oa 


02000000000 


2.2. Accessories controlled by LabSpec 5 


There is a large number of accessories which can be used with the above Raman systems, many of 
which can be controlled through LabSpec 5 software, where appropriate. The following list shows 
common accessories which are fully compatible with LabSpec 5. 


lf you have other accessories you would like to control with LabSpec 5 then please consult your local 
HORIBA Scientific office, agent or service department for advice. 


Marzhauser XY and Z motorized stages (including Tango and LStep controllers) 
Linkam Scientific temperature stages with T94 and T95 controllers 

IDS Eye digital cameras 

PI (Physik Instrumente) piezo XY and Z stages 


oo0°0 
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o Stanford Research Systems lock-in amplifiers 
o HORIBA Scientific CCD detectors 
o HORIBA Scientific InGaAs array and single channel detectors 
o Andor Technology CCD, CCD and EMCCD detectors 


2.3. General Layout of LabSpec 5 Software 
The main LabSpec screen is divided into a number of distinct regions. 


Menu bar 
Access to standard Microsoft Windows menu functions (such as File, Edit, Help) and specific 
LabSpec 5 menus for advanced control of data acquisition and analysis functions. 


Icon bar 
Access to commonly used file, acquisition and data analysis routines. Includes main STOP button 
which will stop all currently active acquisition and analysis routines. 


Graphical manipulation toolbar 

Access to applicable spectrum/map/image manipulation functions. This is an active toolbar, and its 
appearance and content will update according to the currently selected window. For example, the 
options appearing in this toolbar when a spectrum is active will differ from those appearing when a 
video image is active. 


Data bar 
List of currently open data (including spectra, profiles, maps and images) allowing specific items to be 
activated and processed as desired. 


Control panel 
Access to instrument and accessory hardware controls, and main acquisition parameters (acquisition 
time, number of accumulations etc). 


Status bar 
Information about system status (e.g., progress of an acquisition), active options (e.g., intensity 
correction, or extended range settings), and cursor positions. 


Right mouse click menu 

Access to applicable spectrum/map/image manipulation functions. This is an active menu, and its 
appearance and content will update according to the window with which it is being used. For 
example, the right click menu appearing for a spectrum will differ from that appearing for a video 
image. 
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Graphical manipulation toolbar Data bar 


Menu bar 


Icon bar 


CEFFTELITIIY 


Status bar 


Control panel 
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3. Menu Bar 


The Menu Bar located at the top of the screen is used to control either standard Windows functions 
(such as File Open, File Close) or to provide access to specialized data acquisition/analysis modules 
and options. The Menu Bar will only show sections which apply to the correctly installed and 
configured hardware/software options for your instrument. The image below shows the default 
sections, but be aware that some of these may not be visible in your software, and others could be 
visible for specific instrument configurations. 


Spec 
File Edit Data Options Acquisition Video Setup Labéssistant Scripts Help 


3.1. File 


The File menu includes functions for data management (e.g., save or open files) and printing, and in 
addition includes a list of the last four data files which were opened. 


Open.. CiO 
Close 

Save As Cts 
Save All 

Split 

Save Picture As... 


Data management 


Print... CtP 
Print Preview 

Print Setup... 

Page... 


Printing 


1 mapl.ngc 
2 spectumt.ngs 
3 spectum2.ngs 
4 spectumd.ngs 


Last four most recently opened data files 


Exit 


3.1.1. Data Management 

Please note that the term ‘data file’ or ‘data object’ means any form of data compatible with LabSpec 
5, such as spectra, multidimensional spectral arrays (profiles, maps) and video images. 

3.1.1.1. File Formats 


LabSpec 5 is compatible with a number of different file formats, which will be available to you when 
opening and saving data. More information about specific options available when saving into these 
file formats can be found in section 3.1.1.2, page 11. The available file formats are listed below. 


ngs LabSpec 5 spectrum file format. 
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nge LabSpec 5 array file format, for multidimensional spectral data such as 1D 
profiles (depth, time, temperature), 2D maps (XY map, XZ and YZ slices) and 
3D datacubes (XYZ cubes). 


ngv LabSpec 5 video camera snapshot image 
asf Previous generation LabSpec4 spectrum file format. 
ave Previous generation LabSpec4 video and array file format, for multidimensional 


spectral data such as 1D profiles (depth, time, temperature), 2D maps (XY 
map, XZ and YZ slices) and 3D datacubes (XYZ cubes). 


-ms0O, .ssO Legacy file formats for Dilor Raman instruments 


spc Grams SpectraCalc spectrum file format, compatible with many common 
spectroscopy software packages. 


tif Tiff image file format 

Axt Text file format, compatible with many common spectroscopy software 
packages, data analysis software packages and spreadsheet software 
packages. 

-bmp, -jpa Bitmap and JPEG image file formats 

3.1.1.2. Data Management Functions 

Open... Open a previously saved data file. 


This function can be performed using the <CTRL>+0O keyboard shortcut. 
Close Close the data file currently active in LabSpec 5. 


Save As... Save the data file currently active in LabSpec 5. See Options for Saving Data 
(section 3.1.1.3, page 12) for further information. 


This function can be performed using the <CTRL>+S keyboard shortcut. 


Save All Save all open data files of a particular type (spectrum, map, video image) into a 
single file. 


For example, if there are three spectra open (spectrum1.ngs, spectrum2.ngs, 
spectrum3.ngs) it is possible to save a single data file (all_spectra.ngs) which 
contains the three spectra. When you open the single data file 
(all_spectra.ngs) the three spectra will be available in LabSpec 5, and can be 
processed and analysed as single spectra again. 


Split Splits and saves a multidimensional spectrum array (such as a profile or map) 
into constituent single spectra. Each spectrum will be identified by a coordinate 
corresponding to its position within the original array data set — for example, 
spectrum_0_0, spectrum_0_1, spectrum_0_2...spectrum_1_0, spectrum_1_1... 
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The Split function is compatible with any of the spectrum file formats described 
above (i.e., .ngs, .tsf, .ms0, .spe, .txt). 


Save Picture As... Saves the active LabSpec 5 window as a colour image in .wmf format. Saving 
a spectrum in this format results in a color image of the spectrum window, 
including the intensity/spectral axis values and titles. Saving a Raman map 
image in this format results in a color image of the Raman map including X,Y or 
Z axes with values and titles, scale marker and intensity scale with values and 
titles. 


3.1.1.3. Options for Saving Data 


Depending on the chosen file format there are a number of additional save options which are set out 
below. 


Note that if a file is saved in a LabSpec format then instrument and measurement parameters will be 
included as meta data within the file — such meta data can be recalled at any time within LabSpec 5, 
allowing quick access to previous measurement conditions. Data saved into other file formats will 
lose this meta data. 


LabSpec 5 files (.ngs/.ngc /.ngv) 

Select “Compress Data” in order to compress the 
data files for spectra (.ngs), mapped 
profiles/images (.ngc) and camera images (.ngv). 
This will result in smaller file sizes, and ensure that 
less hard disk storage space is required. There is 
no loss in quality/information when files are 
compressed. 


Grams Spectracalec (.spc) 

Select “Old” Format” to save the file to be 
compatible with legacy “old” format Grams 
software. 


Select “Arbitrary Y unit” to save the spectrum with 
the Y (intensity) axis labelled as “Arbitrary Y” 
(instead of “counts”). 


Select “Even spaced” to save the spectrum with 
even X axis spacing between data points. 


Select “Spectral X unit" to force a spectrum which 
has “Arbitrary Units” for the X axis to be saved with 
units of either “Raman shift (cm")” or 
“Nanometers” (depending on the units currently 
selected within LabSpec). 
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Text (.txt) 

Select “Save axes” to save both X and Y axis data 
in text format. If this item is not ticked, then only 
the Y axis (intensity) data will be saved in text 


format. 

3.1.2. Printing Functions 

Print... Print the current data window (to the default printer) using the Print Template 
Page. Full information about using and setting up the Print Template can be 
found in section 3.1.2.1, page 13. 
This function can be performed using the <CTRL>+P keyboard shortcut. 

Print Preview Open a preview window showing the Print Template Page (including data from 
the active data window) as it will be printed. 

Print Setup... Open the standard print dialog window to select a printer, and set up print 
options. 

Page... Open the Print Template Page set up dialog window. See section 3.1.2.1, 
page 13 for full information about setting up the Print Template Page. 

3.1.2.1. Print Template Page Set Up Dialog Window 


The Print Template Page set up dialog window allows the layout and display information of the Print 
Template Page to be configured. The Print Template Page is used whenever data is printed from 
directly within LabSpec 5. 
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Click on [Save] to save the current Print Template 
Page (in .ini format), using the standard File Save 
dialog window. 


Click on [Load] to open a previously saved Print 
Template Page (in .ini format), using the standard 
File Open dialog window. 


3.1.2.1.1. Print Template Page Elements 


The Print Template Page can be edited and organized by the user. 


Load 


It is composed of the following 


elements, which can be inserted by left clicking and dragging after activating the appropriate icon. 
Elements can be edited by double clicking or right clicking (see section 3.1.2.1.2, page 15). 


Header 

Text box in the header position (top of window) 
displaying either custom text, or data object 
acquisition date, name, file path, or associated 
user name. 


Footer 

Text box in the footer position (bottom of window) 
displaying either custom text, or data object 
acquisition date, name, file path, or associated 
user name. 


Text 

Text box which can be positioned freely within the 
Print Template Page, displaying either custom text, 
or data object acquisition date, name, file path, or 
associated user name. 


ol 


= 
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Image 

Image display box which can be freely positioned 
within the Print Template Page. Note that the 
default image is the HORIBA Jobin Yvon logo, but 
a standard file browse window will be opened by 
double clicking on the image display box, allowing 
other images to be displayed. 


Graph 

Display box for the active LabSpec 5 data window 
which can be freely positioned within the Print 
Template Page. The data and axes will be 
displayed as set in the main LabSpec 5 graphical 
user interface (GUI). 


Figure 

Text box which can be positioned freely within the 
Print Template Page, displaying either custom text, 
or data object acquisition date, name, file path, or 
associated user name. 


Param 

Multiple column text box which can be positioned 
freely within the Print Template Page, displaying 
acquisition parameters for the active data object in 
the active data window. The parameters which are 
displayed, and their labels, can be customized by 
double clicking on the parameters text box. 


3.1.2.1.2. Editing Print Template Page Elements 


Right Click Menu 
Right click anywhere on the Print Template Page 
to display the right click menu. 


o Select “Cut’ to delete the selected 
element on the Print Template Page. 

o Select “Black&White” to display the Print 
Template Page in greyscale. 

o Select “Format” to open the default 
printer Page Setup dialog window, 
allowing control of page layout (portrait or 
landscape), paper source, and print 
margins. 

o Select “Turn” to toggle between 
landscape and portrait page views. 

o Select “Skip prefix” to hide the data 
object ‘type’ prefix from the print job. 
This is particularly useful when printing 
the document to pdf, where typically the 
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print job name will be “<Object Type>: 
<Object Name>" (e.g., “Spectrum: 
data001"). When “Skip Prefix” is ticked, 
the print job name will be the object 
name only (e.g., “data001°). 

o Select “Zoom” to change the display size 
of the Print Template Page. 


Header, footer, text and figure display boxes 
Double click on the box to display the Options 
dialog window. The box can be configured using 
the following controls: 


o Type — select the box shape from the 
“Type” drop down box. 

o Font — select the font, style, size and 
color from the “Font” drop down box. 

o Line — select the box outline color, style 
and width from the “Line” drop down box. 

o Fill — select the box fill color and style 
from the “Fill” drop down box. 

o Text- if custom text is selected from the 
“Text mode” drop down box, type in the 
desired text in the "Text" box. 

o Text mode — select the text information 
which will be displayed in the box, from 
the “Text mode” drop down box. Choose 
to display custom text, or data object 
acquisition date, name, file path, or 
associated user name. 


Image box 

Double click on an image box to display a standard 
File Open dialog window. Browse to locate the 
image which will be displayed in the image box. 


Parameters box 
Double click on a parameters box to display the 
Parameter Selection dialog window. 


Parameters which will be displayed in the 
parameters box on the Print Template Page are 
shown in the right hand list box. 
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Other available parameters (from the standard 
parameters information window — see section 
4.4.5, page 92) are shown in the left hand list box. 


Click on the left and right arrow icons to move 
parameters from one list box to the other. 


Click on the up and down arrow icons to adjust 
display order of parameters in the parameters box. 


The Title text box shows the display name for the 
parameter selected in the right hand list box. The 
display name can be modified by typing the 
desired name in the Title text box. 


Click on [Style] to open the Style Options dialog 
window — the options displayed here are identical 
to those listed above for header, footer, figure and 
text boxes. 


In the Column text box type in the number of 
columns in which the parameters will be displayed. 
Note that a single column is a double-column 
entity, in order to display the parameter name and 
value. 


3.2. di 
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The Edit menu includes functions to restore data to its original form after it has been manipulated, and 


to copy and paste data. 
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3.2.1. Restore Data Functions 
Undo Undo the last action which has been made in LabSpec 5. For example, if a 


baseline subtraction does not give the desired result, the Edit > Undo function 
will return the spectrum to its original form. 


This function can be performed using the <CTRL>+Z keyboard shortcut. 


Redo Redo the last action which has been undone. For example, if a process has 
been reversed using Edit > Undo, it can be repeated using the Edit > Redo 
function. 


This function can be performed using the <CTRL>+Y keyboard shortcut. 


Restore Reload a data object which has been closed using the Delete icon (see section 
4.2, page 90). Edit > Restore will display a list of all data objects which have 
been deleted — left click on the data object name to reload it. 


3.2.2. Copy and Paste Functions 


Cut Close the currently active data file so that it is no longer displayed in LabSpec 
5. Note that if the data has been saved to the computer hard drive, then it will 
remain there after it has been cut from LabSpec 5. The data can be re-opened 
using File > Open. 


If data has not been saved, or has been modified since the last save, a warning 
message will appear prompting for you to save the changes. Click [Yes] to 
save the changes, or [No] to close the data without saving the changes. 


Real Time Display (RTD) data (see section 4.5.1, page 95) will be closed 
without a prompt to save the changes. 


This function can be performed using the <CTRL>+X keyboard shortcut. 


Copy Copy the currently active data to the clipboard, so that it can be transferred to a 
different LabSpec data window, or to a different software program. Please also 
see information below about the copy/paste format, which allows you to control 
how the data is copied. 


This function can be performed using the <CTRL>+C keyboard shortcut. 


Paste Paste the data from the clipboard into LabSpec 5 or into a different software 
program. 


This function can be performed using the <CTRL>+V keyboard shortcut. 
Format... Control the format for the copy and paste functions. 


Data — this allows copy/paste of data in its LabSpec 5 format, which includes 
both the actual data and its ‘type’ designation. Common data types within 
LabSpec 5 include “spectrum”, “map point spectrum”, “map model spectrum", 
and “profile”. If data is copied or pasted as “Data”, then it retains this 
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designation. Note that data of a certain ‘type’ can only be pasted into its 
matching ‘type’ window. For example, “spectrum” data can only be pasted into 
the “spectrum” window, and it is not possible to paste it into a “map point 
spectrum” window. “Data” copy/paste functions are intended to be used within 
LabSpec 5 only. 


Text — this allows copy/paste of data in text format only, which includes actual 
data but excludes its ‘type’ designation. In this case, it is possible to paste data 
from one ‘type’ window into another, and is a useful method to transfer data 
into different windows. For example, a “map point spectrum” can be copied 
and pasted into a “spectrum” window. 


Picture — this allows a screen capture of the currently active window, thus 
allowing an image of the window to be pasted into other software. If data is 
copied as a picture then it can be pasted as a picture only. 


3.3. Data 


The Data menu displays a list of the first eight open data files, and allows you to open a full list of all 
data files, and to view and edit parameters relating to the spatial/spectral/intensity range of the 
currently active data. 


‘spectrum 
spectrum 
spectrum 
spectrumd | 
Data list. 
Data range... 
3.3.1. Selecting Data 
An open data file can be selected (activated) by spectrum! 
clicking on the file name displayed in the Data | 
menu. spectuma W | 
spectrum4 | 
Data list... | 
Data range... | 


If more than eight data files are open then the full 
list can be displayed by clicking on “Data list...”. 
Click on the file name to select (activate) the file. 
The data list will automatically close once the 
chosen file has been selected. 


Data files can also be selected by clicking on 
coloured radio button in the data bar (see section 
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6, page 195), or by using the SHIFT+click function 
on the spectrum in the spectrum display window. 


3.3.2. Data Range 
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Clicking on Data > Data range... opens the “Data range" dialog window, which displays information 
about the number of data points and maximum and minimum values for the active data. Typical 
information includes maximum and minimum values for the spectrum axis, intensity axis, XYZ spatial 


axes, and colors. The exact categories which are displayed depend on the specific ‘type’ of the 
selected data. 


3.3.2.1. Data Range Information 


The “Data range” dialog window shows the following information: 


Axis Identification of the axis type (see section 3.3.2.2, page 20). 

Size Number of data points within the axis. 

From / To The end limit values (‘start’ and ‘stop’) for the axis. 

Unit The units associated with the axis. 

Label The display label for the axis. Note that default labels (such as “Raman shift 


(cm")” for the X axis of a spectrum) are not displayed. 


3.3.2.2. Data Range Axes 
The “Data range” dialog window shows information about the following data axes: 


Spectrum axis (S) 
This will be displayed for spectral data, showing the information for the Raman shift (cm') or 
wavelength (nm) axis. 


Intensity axis (I) 

This will be displayed for spectral data, Raman XYZ maps/slices/profiles and optical images, showing 
the information regarding the intensity axis. The units will be counts (cnt) or counts per second 
(cnt/sec) for spectra and Raman XYZ maps/slices/profiles, and arbitrary units (a.u.) for optical images. 
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Spatial axes (X, Y and Z) 
These will be displayed for Raman XYZ maps/slices/profiles, and optical images, with units of 
micrometers (um). 


Colors (C) 
These will be displayed for optical images only, and shows the number of colors associated with the 
image. Typically there will be three colors (red, green and blue) for the image. 


3.3.2.3. Data Range Functions 


Scale Allows the axis scale to be modified (for example, shifted in position, or 
stretched/compresseg). To use this function, manually adjust the figures in the 
“From” and “To” boxes, and then click [Scale]. The axis will be scaled using 
the new “From” and “To” values. This function can be used to shift a spectrum 
to higher or lower Raman shift (cm) or wavelength (nm) position. In this case, 
ensure that the “From” and “To” values are adjusted by exactly the same 
amount; otherwise the spectrum will be stretched or compressed. 


Extract Truncates the data file by deleting all data outside the “From” and “To” values. 
To use this function, manually adjust the figures in the “From” and “To” boxes, 
and then click [Extract]. This function can be used in conjunction with [Get] 
(see below) to extract just the currently displayed data. 


Get Updates the Data Range values according to the current display in the active 
spectrum/map/image window. To use this function click [Get] to refresh the 
Data Range window with the current display values. This function can be used 
in conjunction with [Extract] (see above) to extract just the currently displayed 
data. For example, use the Zoom tool (see section 5.5, page 168) to select the 
desired data range, and then click on [Get] and then [Extract]. 


Label Re-labels the data axes according to the values set in the “Label” boxes. Note 
that default labels (such as “Raman shift (cm’')" for a spectrum X axis) are not 
displayed in the “Label” boxes. To use this function type the desired axis label 
in the relevant “Label” box and then click on [Label]. 


Resize... Modifies the number of data points for an axis. For example, the “Resize...” 
function allows a spectrum of 1024 data points to be reduced to 512, or an 
image of 100 x 100 data points to be increased to 150 x 150. 


To use this function manually modify the number of data points in the “Size” 
box, and then click on [Resize...]. 


Poy doce al 
Puclounber [5 z] 


Binningtactor [2 z] 


[Faron] en | 


Two functions are available for “Resize...". 
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Polynom — fits a polynomial curve through a number of adjacent pixels, and 
calculates the required new data points based on this curve. The degree of the 
polynomial and the number of adjacent pixels can be selected from the “Poly 
degree” and “Pixel number” drop down boxes. 


Bin - co-adds a specified number of adjacent pixels. The binning factor can be 
selected from the drop down box - this indicates the number of adjacent pixels 
which will be co-added. For example, binning factor=2 indicates that every two 
pixels will be binned (i.e., 1+2, 3+4, 5+6. 


3.4. Options 


The Options menu allows control of a number of optional functions within LabSpec. Note that many 
items in the Options menu will only be visible if they have been specifically activated, and hence the 
visible menu may vary from that shown below. 


Unit al 
Multi 


Pressure unit 
Custom unit 


Profiles... 


Template 


3.4.1. Unit 


Hovering the mouse over Options > Unit a new menu will be displayed, allowing you to select the 
units for the spectrum and intensity axes. A tick indicates which option is currently selected and 
active. 


nm 
v 1em 
ev 
V/cm abs Spectrum (X axis) units 
THe 
Kbar 
su 


Cnt 


Intensity (Y axis) units 
sE J ers ras 


Convert 


Conversion options 
v Auto Convert } B 
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3.4.1.1. Spectrum (X axis) Units 


nm Nanometers (nm) 

1/cm Raman shift (cm”) — energy (in wavenumbers, cm”) relative to the laser line 

eV Electron volts (eV) 

1/cm abs Absolute wavenumbers (cm") — absolute energy (cm” = 107/nm) 

THz Terahertz frequency (THz) — (THz = 0.03cm") 

kbar Kilobar (kbar) [Only visible if “Pressure units (custom units)” module is active 


within LabSpec] 


5U Position of user defined custom units — the unit name (e.g, 5U) will be 
displayed as set by the user. [Only visible if “Pressure units (custom units)” 
module is active within LabSpec] 


3.4.1.2. Intensity (Y axis) Units 


ent Counts 

cnt/sec Counts per second 

3.4.1.3. Conversion Options 

Convert Click on “Convert” to convert the relevant axis to the selected units. 

Auto Convert When “Auto Convert” is ticked the units for the relevant axis are automatically 


converted when the units are modified. 


3.4.2. Multi 
The “Multi” function allows batch processing of open data files. 


lf “Multi” is ticked then when a data processing function (e.g., smoothing or peak searching) is started 
it will be applied to all data files open within the active window. 


If “Multi” is used in conjunction with File > Save As, then all of the data within the active window will be 
saved sequentially. The files will be saved in the order they are presented within the Data Bar (see 
section 6, page 195) or Data List (see section 3.3, page 19). 


3.4.3. Pressure Unit 


The “Pressure Unit" dialog window allows control of the formulae used to convert data into pressure 
units (such as kilobar, kbar). The dialog window and its use is identical to the “Custom Unit” dialog 
window, which is described in section 3.4.4, page 24. 
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3.4.4. Custom Unit 


The “Custom Unit” dialog window allows specific spectral (X axis) units to be defined and used. Click 
on “Custom Unit” to open the following window, which includes a number of sections: 


Fomula 


Constants A, B, C and D 


[m zlo fe Conversion formula of custom unit to standard unit (nm or cnt) 


(a and vice versa 
Em z 5 
Label and name for specified custom unit 


w a] 


Custom units are defined by inserting an appropriate mathematical formula to convert from standard 
units (of nanometers, nm, or counts, cnt). In the example shown in the above image, the custom units 
5U are calculated as 5U =x *5, where x is nm. The reverse conversion is also shown, so that 
nm =x/ 5, where x is now 5U. 


3.4.4.1. Defining Custom Units 


In order to define custom units it is necessary to have mathematical formulae which relate the custom 
unit to standard units (of nanometers, nm, or counts, cnt). Formulae are required which convert (a) 
the standard unit to custom unit, and (b) the custom unit to standard unit. 


The following example of converting nanometers (nm) to kilo electron volts (keV) will illustrate the 
principles of creating custom units. 


The formula for converting nanometers (nm) to kilo electron volts (keV) is: keV = 1240 / (nm * 1000) 


The formula for converting kilo electron volts (keV) to nanometers (nm) is: nm = 1240 / (keV * 1000) 


aan fonda 
Set constant values for A ——> 
and B 
a 
Choose the standard unit 
Specify the custom unit ——>| [e_me (in this case nanometers 
(which will be displayed in Tabac vareton) “nm’) from the drop down 
Options > Unit) as “keV” AILI box, and type in the 


formula to convert from 
keV to nm. 


and type in the formula to 
convert from nm to keV 


Type in the “Label” which 
will be used as the axis 
label for the custom unit, 
and the “Name” for this 
specific custom unit 
configuration. Page | 24 
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The configuration can be saved (as a ini file) by clicking on [Save], and previously saved 
configurations can be opened by clicking on [Load]. 


3.4.5. Profiles... 


The “Profiles...” module allows individual user accounts to be set up, so that personal settings and the 
user's last used instrument configuration can be restored. If desired, it can configured to prompt for a 
user name and password when the software is opened. 


Please note that “Profiles...” is not intended to be a software security module, but rather a method of 
maintaining ease of use in a multi-user environment. The module allows each user to have LabSpec 
configured in a different way — in addition, it can be used to prevent confusion with 
acquisition/analysis settings, by ensuring that all settings are restored to the user's preferred values. 


Profile 


Log-in user name and password 


F User level 


Profile name 


1 Load profile at startup 
IF Include instrument setup n 
I Save configuration on exit Options 


M Allow program restart 


oK Help Cancel 


Log-in User Name and Password 
Each user has an individual log-in user name and password 


User Level 
Three user levels are available: (1) administrator, (2) operator and (3) guest. 


o “Administrator” has full control of the software and system. 

o “Operator” cannot modify instrument parameters (such as laser wavelength, confocal hole, 
slit etc) but can control acquisition time and number of accumulations, and has full access to 
data processing functions. 

o “Guest” has full control of the software and system, but is intended for one-off guest users 
who do not have their own user name and password. 


Profile name 
Each user can have multiple profiles associated with his/her account. This allows the user to choose 
a specific preferred configuration at log-in. 
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Options 
The options set how the “Profiles...” module operates. Note that the displayed settings are used for 
all users; they are not saved individually as part of the user's profile. 


o Load profile at start up — when this box is ticked user log-in is required when the software is 
opened. If this option is not active, then users can log-in via Options > Profiles... 

o Include instrument set up — when this box is ticked the instrument settings (such as laser, 
confocal hole, slit, spectrometer position etc) will be saved as part of the user's profiles. 
This function ensures that a user will see either his/her preferred instrument configuration, or 
the instrument configuration that (s)he last used. 

o Save configuration on exit — when this box is ticked the instrument and software 
configuration will be automatically saved when the software is closed. This means that 
when the user logs in again, the instrument and software will be restored to his/her last used 
configuration. 

o Allow program restart — when this box is ticked, the software is permitted to close and re- 
open when a new user profile is selected via Options > Profiles... In this way it is possible to 
apply the user's desired instrument and software configuration. 


3.4.5.1. User Log-in 


3.4.5,1.1. Log-in At Start of LabSpec 


lf the “Load profile at start up” is ticked (see 3.4.5, Profile 
page 25) a window will appear prompting for 
“Login” and “Password” when LabSpec is started. vet 

Type in the correct log-in user name and iat 

password, and then select the desired profile from [Profile z] 
the drop down box. T 


Click [Load] to apply the profile. 


Click [Skip] to access LabSpec at an “Operator” 
level, without having to log-in. Note that an 
“Operator” cannot modify instrument parameters 
(such as laser wavelength, confocal hole, slit etc) 
but can control acquisition time and number of 
accumulations, and has full access to data 
processing functions. 
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3.4.5,1.2. Log-in During a LabSpec Session 


If the “Load profile at start up” is not ticked, or if 
you wish to change profile during a LabSpec 
session use Options > Profiles... Type in the 
correct log-in user name and password, and then 
select the desired profile from the “Name” drop 
down box. 


Click [Load] to apply the profile. 


Note that if “Allow program restart” is ticked (see 
section 3.4.5, page 25) then LabSpec will be 
closed and re-started automatically. 


3.4.5.2. Creating a New User Profile 


New user profiles are created in the Profiles 
window (Options > Profiles...), by specifying the 
user name, password, level and profile name(s). 
The new user profile will be created when you next 
exit LabSpec. 


“Login” User Name 
Type in the new “Login” user name. 


Password 
Type in a password in the “Password” box. 


Profile “Name” 

Type in a name for this specific profile into the 
“Name” drop down box. Each user can specify 
multiple profiles activated with a single “Login” user 
name and password. 


Level 
Select the appropriate user level from the “Level” 
drop down box. 


Three user levels are available: (1) administrator, 
(2) operator and (3) guest. 


o “Administrator” has full control of the 
software and system. 

o “Operator” cannot modify instrument 
parameters (such as laser wavelength, 
confocal hole, slit etc) but can control 
acquisition time and number of 


Profile 
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reser 5] 
4 mj 
z2 


Loss pote at statup 


Incite instrument setup 
Save coniguation nest 
I Alon pogan restat 


0% Hep | _ Cance 


Profile 


[ainera =] 


4 mj 
EEE 
P e oa ma 
Pee meea 
Paina a 


* Hep | _ Cancel 


Page |27 


HORIBA 


uctor | Scient 


HORIBA 


Scientific 


accumulations, and has full access to 
data processing functions. 

o “Guest” has full control of the software 
and system, but is intended for one-off 
guest users who do not have their own 
user name and password. 


Options 

Note that the Profile “Options” (see section 3.4.5, 
page 25) are universally applied for al/ users, and 
cannot be independently set for each user. 


3.4.5.3. Changing a User Profile Password 


To change an existing password, select Options > 
Profiles..., and type in your “login” user name and 
“password”. Type the new password into the “New 
Password” box. If the “New Password” box is 
greyed out and inactive, tick the box to the right 
hand side to activate it. 


Click [OK] to register the new password. This 
password will be active from the next log-in. 


3.4.5.4, 


Each user can save multiple profiles activated with 
a single “Login” user name and password. 


3.4.5.4.1. Creating a New Profile Name 


In Options > Profiles... log-in with your “Login” user 
name and password. 


In the “Name” drop down box type in the desired 
name for the new profile and click [OK] to register 
the new profile name. The new profile will be 
created and saved when you next exit LabSpec. 


LabSpec 5 user manual 
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3.4.5, 


Deleting a Profile Name 


In Options > Profiles... 
name and password. 


log-in with your “Login” user 


In the “Name” drop down box select the name of 
the profile you wish to delete, and then click on the 
blue ‘down arrow to move the selected profile 
name to the trash bin. 


Click [OK] to exit the Profiles... dialog window. 


Note that deleted protiles are always available to 
be restored to active use. See Restoring a Deleted 
Profile Name below. 


3.4.5,4.3. Restoring a Deleted Profile Name 


In Options > Profiles... 
name and password. 


log-in with your “Login” user 


In the trash can drop down box select the name of 
the profile you wish to restore, and then click on 
the blue ‘up arrow’ to restore the deleted profile 
name to the active “Name” drop down box. 


Click [OK] to exit the Profiles... dialog window. 


3.4.6. Template 


LabSpec 5 user manual 
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The “Template” module allows you to save a specific instrument configuration and measurement set 
up as a template. The template can be recalled and applied as required. Templates are useful when 
you wish to measure a number of sample types, each of which requires a specific measurement 


configuration. 


In this case, a number of templates can be set up allowing you to quickly recall the 


desired configuration without needing to set each parameter individually. 


To learn more about the various options shown in the template dialog window please consult the 


relevant section of this manual. 


Enhanced template control is provided through the LabAssistant menu (see section 3.8, page 76), 
and it is recommended that the LabAssistant function is used in preference to Options > Template. 
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3.4.6.1. Using Templates 


Open the “Template” dialog window by clicking on 
Options > Template. ao So oo el 
Lamm Fer = sn fa | 


In the “Template” dialog window set up the | sue fino] Aloo: [aoea =] | 


instrument and measurement configuration as tnideaal Hol a Wern mi 
required. Note that all modules and accessories | *"*** a — St 
active on the system will be visible within the | =a wae = = 
“Template” window. Depending on your instrument Por i Goce iB | 
configuration the “Template” window you see may | scamisinnunter [FSS oeer | 
vary from that shown here. Unit Frew E] 


Click on [Current] to import the current instrument 
configuration and measurement set up into the 
Template. 


Click [Save] and [Load] to save and open 
template files (.tpl format) respectively. Standard 
Windows save and open dialog windows will be 
displayed. 


Click [Apply] to apply the current template — 
motorized hardware changes will be made 
automatically; manual hardware changes will 
prompt for you to change the hardware. 


3.5. Acquisition 


The Acquisition menu allows contro! of a number of functions which relate to data acquisition. 


Custom info 
Tigger 

RTD 

Options 

Auto save 
Extended range 
Detector 
Autofocus: 
Extra images 
Auto exposure 
Heat detector 


3.5.1. Custom Info 


The “Custom info” module allows you to add specific information and metadata to a data file. 
LabSpec 5 automatically saves hardware and measurement related information to an information 
shell for each data file, which is accessed the “Information” icon ( Ñ / 2) or <CTRL>+I (see section 
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4.4.5, page 92). With “Custom info” you can add further information about the sample and 
measurement. 
3.5.1.1. Adding Information to the Custom Info Window 


Open the “Custom info” dialog window by clicking Custom Paramoton 
on Acquisition > Custom info. 


When the “Custom info” window is first opened it 
will show the default categories for “Date”, 
“Operator”, “Sample”, “Remark” and “Power”. 


Left click in the desired “value” box and insert the 
relevant text. Add information for each category as 
required. 


TF Open Dialog. when étaacaton state 


Tick the “Open Dialog, when data acquisition I Open Dialog, when data acquistion started 
started” box if you want the “Custom info” window 

to automatically open at the start of each 

measurement. This can be useful to prevent you 

forgetting to add custom information to each data 

file. 


3.5.1.2. Adding New Categories to the Custom Info Window 


Additional categories can be added by right Conon Panter: 
clicking on one of the category name boxes and 
selecting “Insert row”. 


A new row will be inserted above the selected 
position, and will display the same name as the 
original category. 


IF Open Dialog. when data scuition stated 


Double click on the category name box to allow the Custom Parameter 
name to be edited. Type in the desired category 
name. 


I Open Diag when dts aration stated 
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Click on any other category box to register the new name. 


I Ope Diag when data acuto sare 


3.5.1.3. Deleting Categories from the Custom Info Window 


Categories can be deleted by right clicking on the 
category name boxes which is to be deleted and 
selecting “Remove row”. 


The category will be deleted from the Custom Info 
window. 


I Open Diang. wen sate aeaiton stanes 


3.5.2. Trigger 


The “Trigger” dialog window allows you to configure manual trigger prompts which can be set to 
appear before an acquisition. Manual triggers are useful if you wish to start a measurement at a 
specific point in time, or if you wish to acquire an array of data manually. Once the trigger prompt 
[OK] is clicked then the measurement will start. 


The window shows the trigger prompt message which will be displayed for a “Start” trigger (see 
section 3.5.2.1, page 33), and a “Sample” trigger (see section 3.5.2.2, page 33). If the “Use” box is 
ticked, then the trigger will be active, and a prompt window will be displayed before the acquisition. 


Trigger 


Event Message 


Stat [ick OK to start acausition r 


Sample  [Cick OK to acquire data r 


Page 132 


HORIBA 


HORIBA S 


Scientific 


3.5.2.1. Trigger “Start” 


The trigger “start” message will be displayed at the 
start of a complete acquisition. In this case, a 
complete acquisition means acquisition of a single A Click OK to start acquisition 
spectrum (4% / Uf; see section 4.5.3, page 96) or 
multidimensional spectral array ($ / #; see ECE] ca | 
section 4.5.4, page 96) such as a profile (e.g., 
depth, time, temperature, time) or map (XYZ). 


LabSpec 


Click [OK] to start the measurement, or [Cancel] 
to abort the measurement. 


3.5.2.2. Trigger “Sample” 


The trigger “sample” message will be displayed at RES 
each measurement point in a spectrum array 
acquisition, such as a profile (e.g., depth, line, 
temperature, time) or map (e.g., XYZ). In addition, 
the “sample” message will be displayed before 
each window acquisition in an extended range 
measurement. 


This function can be useful to allow manual 
focussing before each measurement point in an 
array acquisition. 


Click [OK] to start the measurement, or [Cancel] 
to abort the measurement. 


3.5.3. RTD 


The “Real Time Display, RTD” dialog window allows you to control the two dimensional real time read 
out configuration of the CCD array detector — it is typically only used for diagnostic and maintenance 


purposes. Real time display of the CCD detector is activated using the 6, Bicon. 


Propet 
nage ting 
Insgeteriray 
Resiatzne [Fal =] 


Accumulate mage F 


Exposure tinetiec] [7 
CE Helo | Cancel 


Image binning X 
Select an appropriate binning factor from the drop down box for the X dimension of the CCD image. 
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Image binning Y 
Select an appropriate binning factor from the drop down box for the Y dimension of the CCD image. 


Readout zone 

Select “Full” to read out the entire CCD array, or select “Spectrum” or “Image” to read out from the 
CCD zone used for spectrum or image acquisition. The “Spectrum” and “Image” read out zones are 
set in Acquisition > Detector — see section 3.5.7, page 57. 


Accumulate image 
Tick the box if you want sequential images from the CCD to be co-added to improve image quality 
and signal to noise ratio. 


Exposure time (sec) 
Set the default integration time to be used for the CCD real time display. 


3.5.4. Options 


The “Options” dialog window allows you to control a number of default settings which will be applied 
automatically for data acquisition. Most parameters controlled in Acquisition > Options are not 
changed for every acquisition, but rather are set according to a user's specific preferences and then 
applied to all acquisitions. Certain items which are required to be modified for each individual 
acquisition (i.e., “Exposure time”, “Accumulation number” or “Data name’) can be quickly accessed 
through the Control Panel (see section 9, page 227). 


Is 


Options 


Exposure tima(sec) 


Accumulation number 


Dataname 


Photobleaching time 


Binning factor 


‘Accumulation mode 


Spike fiter 


Autofocus 


Scanning device 


Use detector 


Signal mode 


Auto exposue 


Shutter mode 


Intensity conection 


Denoise Standard 


3.5.4.1. Exposure time (sec) 


This sets the exposure time (or acquisition time) in seconds for an individual spectrum acquisition. 
The value displayed and set here is identical to that displayed and set in the Control Panel — see 
section 9.9.2, page 235. 
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3.5.4.2. Accumulation number 


This sets the number of accumulations which allows multiple specira to be averaged to improve 
spectrum quality and signal to noise ratio. The value displayed and set here is identical to that 
displayed and set in the Control Panel — see section 9.9.3, page 235. 


3.5.4.3. Data name 


This sets the data name tag, which is a prefix which is used for every newly acquired spectrum. In 
addition, it is used as the default file name during a File > Save As procedure. The value displayed 
and set here is identical to that displayed and set in the Control Panel — see section 9.8, page 234. 


3.5.4.4, Photo-bleaching time 


Photo-bleaching is a process whereby high fluorescence backgrounds are reduced by interaction of 
the sample with the high intensity laser beam used for Raman analysis. Photo-bleaching can assist in 
reducing backgrounds in a spectrum, and allowing a better quality Raman spectrum to be acquired. 


When a photo-bleaching time is set in Acquisition > Options, once a measurement is started the 
software will wait for the specified photo-bleaching time before acquiring data (according to the 
specified acquisition time and number of accumulations — see section 9.9, page 234). This option is 
useful to have a controlled and consistent photo-bleaching time for a number of spectra. 


When using the photo-bleaching function it is advisable to check that the sample behaviour is suitable 
for this function. Photo-bleaching depends on the fluorescence background reducing, but otherwise 
the sample must remain unchanged and chemically viable. In some cases, a reduction in 
fluorescence background may be accompanied by laser-induced burning of the sample, which is 
apparent through a changing Raman spectrum and/or visible of signs of burning on the sample 
surface. If this happens, then photo-bleaching cannot be used, and it is necessary first to reduce the 
laser power to prevent sample burning — this can be done by inserting a neutral density filter into the 
laser path (see section 9.2, page 227). 


The photo-bleaching ‘wait’ time will be applied before the start of a single acquisition. Note that it will 
not be applied for the real time display (RTD) acquisition. 


o For an extended range acquisition (see section 3.5. 
time is applied before the first spectral window only. 

o For a multidimensional spectral array acquisition (including time profiles, Z (depth) profiles, 
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) the photo-bleaching 
‘wait’ time is applied before each spectrum acquisition in the array. 


page 49) the photo-bleaching ‘wait’ 


When the photo-bleaching function is active (i.e., is 
Photo-bleaching time is >0s), an indicator will be 
displayed in the Status Bar. 


3.5.4.4.1. Turning On the Photo-bleaching Function 


In Acquisition > Options set the “Photo-bleaching 
time” to be any value greater than Os. 
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Click on [OK]. The photo-bleaching function is now 
active. 


The indicator icon is displayed in the Status Bar. fea 


3.5.4.4.2. Turning Off the Photo-bleaching Function 


In Acquisition > Options set the “Photo-bleaching 
time" to be Os. 


Click on [OK]. The photo-bleaching function is now 
inactive. 


The indicator icon is no longer displayed in the 
Status Bar. 


3.5.4.5. Binning Factor 
The “Binning Factor” controls the number of data points in a spectrum. 


Binning Factor = 1 (default value) 

When the “Binning Factor” is set to 1, the full number of data points is used to create the spectrum. 
Typically this will result in each spectral window having between 1000-1600 data points; the exact 
number depends on the specific configuration and set up of the Raman system. 


The default value for “Binning Factor” is 1. 


Binning Factor > 1 

When the “Binning Factor" is set to >1, the number of data points used to create a spectrum is 
reduced, by co-adding adjacent pixels on the detector. Increasing the “Binning Factor” results in 
spectra which have less data points, and result in smaller file sizes; in addition, the spectral quality 
(e.g., signal to noise ratio) will be increased. However, spectral resolution will be correspondingly 
reduced, which may result in detailed spectral features being lost. 


Typically using a “Binning Factor” > 1 is only suitable for specialized applications. If in doubt, use the 
default value of 1. 


The data shown right has been acquired with 500004 
“Binning Factor’ Pred 
300004 
ETA 
100004 

s T T T T 
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The data shown right is the same spectrum but uo? 
acquired with “Binning Factor” = 3. 


1004 


Note how there are 3x less data points, but the 
maximum signal level is 3x higher, resulting in a 
spectrum with increased spectral quality (e.g., 
signal to noise ratio). However, the detail of the H 
spectrum (such as peak shape) is reduced. ol 


T 
450 455 460 465 470 
Raman Shift tem") 


3.5.4.6, Accumulation Mode 


The “Accumulation Mode” sets how multiple accumulations (see section 9.9.3, page 235) are treated 
during an acquisition. 


Average 

Select “Average” from the drop down box to have multiple accumulations averaged together as they 
are displayed. The averaging is performed post-acquisition, after data transfer from the detector to 
the PC. 


During an acquisition of multiple accumulations, the spectrum displayed on-screen represents the 
sequentially averaged data. For example, if three accumulations are specified the data will be 
displayed sequentially: 


o Display i: accumulation 1 
o Display2: Average(accumulation1 + accumulation2) 
o Display3: — Average(accumulation1 + accumulation2 + accumulation3) 


Sum 

Select “Sum” from the drop down box to have multiple accumulations summed together before they 
are displayed. The summing is performed post-acquisition, after data transfer from the detector to the 
PC. 


During an acquisition of multiple accumulations, the spectrum displayed on-screen represents the 
sequentially summed data. For example, if three accumulations are specified the data will be 
displayed sequentially: 


© Display 1: accumulation 1 
o Display 2: Sum(accumulation1 + accumulation2) 
o Display 3: Sum(accumulation1 + accumulation2 + accumulation3) 


Detector 
Select “Detector” from the drop down box to accumulate spectra on the detector prior to dala transfer 
to the PC. This mode is only available for specific detectors. 


3.5.4.7. Spike Filter 


The “Spike Filter" is a sophisticated algorithm designed to remove random spikes (also known as 
cosmic rays) which can appear in any spectrum. These spikes are entirely natural, and do not 
indicate a fault with your system. Without the “Spike Filter” it is difficult to know whether an observed 
peak is real (e.g., Raman) or a spike artefact. With the “Spike Filter” active you are assured that all 
peaks in your spectrum are real. 
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The spectrum shown to the right was acquired 
without the “Spike Filter’. Spikes in the spectrum 
are highlighted. 


500 1000 150 2000 
Raman Shin (cn) 


The “Spike Filter” algorithm compares multiple accumulations of a spectrum and calculates what 
peaks are real (e.g., Raman peaks) and what peaks are spikes. It then automatically removes spikes 
from the spectrum. The comparison method ensures that real peaks can never be incorrectly deleted. 


The spectrum shown to the right was acquired with 
the “Spike Filter” active. This time all peaks in the 
spectrum are Raman peaks, and there are no 
spikes visible. 


Intensity (ent) 


T T 7 
500 1000 1500 2000 
Raman Shift (em!) 


3.5.4.7.1. Turning On the “Spike Filter” 
In Acquisition > Options select either “On (auto add)" or “On" from the “Spike Filter" drop down box. 


o On (auto add): this mode automatically adds an extra accumulation to your measurement. 
For example, if you specify three accumulations in the control panel (see section 9.9.3, page 
235) the actual number acquired will be four (3+1). This mode ensures that every spectrum 
will be spike filtered, even if you only specify one accumulation (since the software will 
automatically acquire two accumulations (1+1) to enable the “Spike Filter’ comparison 
algorithm). 

o On: this mode will activate the “Spike Filter” only if the number of accumulations set in the 
control panel (see section 9.9.3, page 235) is greater than 1. So, if an acquisition is made 
with 2,3,4... accumulations, then the “Spike Filter” will be active. If an acquisition is made 
with only 1 accumulation, then the “Spike Filter” will be inactive, and there is the possibility 
of spikes being present in your spectrum. This mode is useful since it allows you to easily 
switch between a fast analysis mode without the “Spike Filter” (e.g., when the accumulation 
number is set to 1), and standard analysis with the “Spike Filter” (e.g., when the 
accumulation number is set to 2 or more) 


3.5.4,7.2. Turning Off the “Spike Filter” 


In Acquisition > Options select “Off” from the “Spike Filter’ drop down box. 
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3.5.4.8. Autofocus 


The “Autofocus” function sets how the autofocus operation (see section 3.5.8, page 59) is applied to a 
measurement. There are three main modes of operation: 


Before acquisition 

In this mode, the autofocus procedure will be applied a single time at the start of a spectrum or array 
acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ 
slices, and XYZ datacubes). 


For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure 
will be applied once at the beginning to find the optimal focus point, and the 100 data points will then 
be acquired at the same optimal focus point. 


This mode is useful when you wish to use autofocus for single spectrum acquisition, or for surface 
mapping of a flat, smooth sample. 


Before each point 

In this mode, the autofocus procedure will be applied for each individual spectrum being measured in 
the acquisition. For an array acquisition (including time profiles, Z (depth) profiles, temperature 
profiles, XY maps, XZ and YZ slices, and XYZ datacubes) this means that the autofocus will be 
performed before each point in the array. 


For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure 
will be applied at each XY coordinate prior to spectrum acquisition. 


This mode is useful when you wish to use autofocus for mapping of a rough and/or non-flat (tilted) 
sample. If the sample is smooth but non-flat (tilted) then the “In limits point” mode is recommended — 
see below. 


In limits point 

In this mode, the autofocus procedure will be applied at four intermediate positions in a rectangular 
surface (XY) mapping area to calculate the tilt of the sample. The focus position will then be adjusted 
at each measurement point to compensate for the tilt 


In the diagram below showing a surface (XY) mapping area the intermediate “In-limits point" 
autofocus points are marked with with “+”. 


For example, if an XY map comprising 10 x 10 data points is to be acquired, the autofocus procedure 
will be applied at the intermediate positions of the map area prior to the mapping. When the map 
acquisition starts, the focus position will be adjusted at each point, based on the tilt plane calculated 
by the autofocus. 


This mode is useful when you wish to use autofocus for mapping of a smooth but non-tlat (tilted) 
sample. 
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3.5.4,8.1. Turning On Autofocus 


In Acquisition > Options select either “Before 
acquisition”, “Before each point” or “In limits point” 
from the “Autofocus” drop down box. 


Click [OK]. Autofocus is now active. 


The Autofocus indicator icon is displayed in the {AF 
Status Bar. 


3.5.4.8.2. Setting the Autofocus Offset 


Depending on the exact Autofocus mode being used (see section 3.5.8, page 59) the focus position 
located by the autofocus procedure may correspond to a visual focus of the sample, which is not 
always the position giving a maximum Raman signal. 


In this case, it is possible to set a Z-axis offset, which will be applied after the autofocus position has 
been located. A negative offset means that the focus will be moved upwards (e.g., analysis will be 
made higher in the sample than the autofocus position); a positive offset means that the focus will be 
moved downwards (e.g., analysis will be made lower in the sample than the autofocus position). 


The offset is also useful if you wish to do mapping inside a sample at a fixed position below the 
surface. The autofocus procedure (depending on the exact mode being used — see section 3.5.8, 
page 59) will locate the surface of the sample, and the positive offset will then be applied to move to a 
specified position below the surface. 


3.5.4.8.3. Turning Off Autofocus 


In Acquisition > Options select “Off” from the 
“Autofocus” drop down box. 


Click [OK]. Autofocus is now inactive. 

The Autofocus indicator icon is no longer displayed 
in the Status Bar. 

3.5.4.9. Scanning Device 


The ‘Scanning Device” function sets what device is used for Y axis movement in multidimensional 
spectral array measurements (such as XY surface maps, or YZ depth slices). 


The default mode is “Stage” which uses the motorized sample XY stage to move the sample in both X 
and Y dimensions. 


On systems which are equipped with the confocal LineScan mirror scanning hardware it is also 
possible to use the LineScan to acquire data in the Y axis. In this case select “Scanner” to disable the 
XY motorized stage for Y axis movement during the measurement, and to use the LineScan mirror. 
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3.5.4.10. Use Detector 


The “Use detector” function sets how multiple detectors are used during a measurement. If your 
Raman system is equipped with a single detector only, then this option will be set to “Active” and will 
be greyed out. 


3.5.4,10.1. Setting the Use Detector Mode 
In Acauisition > Options select either “Active” or “Both” from the “Use Detector” drop down box. 


Active 
In this mode data will only be acquired from the active detector. The active detector is selected from 
the status bar (see section 7.3.2, page 201). 


Both 

In this mode it is possible to acquire data from two detectors simultaneously, but this only applies to 
very specific configurations. For most standard systems, it is only ever possible to acquire data from 
the active detector. 


3.5.4.11. Signal Mode 


The “Signal Mode" function controls whether a ‘dark’ subtract procedure is implemented automatically 
during a spectrum acquisition. 


Some detectors (e.g., the InGaAs near infra-red array detector) have a significant fixed pattern 
artefact signal which can dominate the spectrum acquired from a sample with low signal level. In this 
case, it is possible to acquire a ‘dark’ spectrum (e.g., a spectrum acquired with a shutter in front of the 
detector, so that no sample signal is observed) which corresponds to the fixed pattern signal only. By 
performing a ‘dark’ subtract (e.g., subtract the ‘dark’ spectrum from the sample spectrum) significant 
improvement in spectrum quality can be realised. 


3.5.4.11.1. Setting the Signal Mode 


In Acquisition > Options select either “Signal”, “Dark”, “Signal-Dark” or “Signal-Dark (always)” from the 
“Signal Mode” drop down box. These choices what type of spectrum is acquired from the detector. 


Signal 
In this mode, the sample spectrum (detector shutter open) will be acquired and displayed on screen. 


Dark 
In this mode, the ‘dark’ spectrum (detector shutter closed) will be acquired and displayed on screen. 
Note that in this mode you will not see a spectrum corresponding to your sample. 


Signal-Dark 

In this mode, the ‘dark’ spectrum (detector shutter closed) will be automatically subtracted from the 
sample spectrum (detector shutter open). The ‘dark’ spectrum will be acquired first, followed by the 
sample spectrum. 


The ‘dark’ spectrum will be acquired with identical acquisition settings as the sample spectrum — for 
example, if the acquisition is set for two accumulations of 30s each, then the ‘dark’ spectrum will also 
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be acquired with two accumulations of 30s each. As a result, the total acquisition time will be 
doubled. 


In the case of an extended range spectrum acquisition the ‘dark’ spectrum will be acquired once at 
the start of the extended range acquisition only, and then subtracted from each spectral window. In 
the case of an array acquisition (including time profiles, Z (depth) profiles, temperature profiles, XY 
maps, XZ and YZ slices, and XYZ datacubes), the ‘dark’ spectrum will be acquired once at the start of 
the acquisition only, and then subtracted from the spectrum acquired at each measurement point. 


This mode is useful when the ‘dark’ spectrum is constant, and is not expected to change between 
measurements. 


Signal-Dark (always) 
This mode is similar to “Signal-Dark” discussed above. However, in this case, the ‘dark’ spectrum is 
acquired before each and every readout from the detector. 


In the case of an extended range spectrum acquisition the ‘dark’ spectrum will be acquired for each 
spectral window and subtracted from the sample spectrum. In the case of an array acquisition 
(including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ 
datacubes), the ‘dark’ spectrum will be acquired and subtracted at each measurement point. 


This mode is useful when the ‘dark’ spectrum is expected to vary between measurements. 


3.5.4.12. Autoexposure 

The Auto Exposure function sets whether the auto exposure operation (see section 3.5.10, page 65) 
is applied to a measurement. 

3.5.4.12.1. Turning Auto Exposure On 


In Acquisition > Options select “On” from the 
“Autoexposure” drop down box. 


When Auto Exposure is active, the Acquisition Acquisition 
Time section in the Control Panel is set to “Auto” f 
and greyed out. 
oy Auto 
oO [2 


3.5.4.12.2. Turning Auto Exposure Off 


In Acquisition > Options select “Off” from the “Autoexposure” drop down box. 


3.5.4,12.3. Setting Up the Auto Exposure 


In Acquisition > Options click on [Set] in the “Autoexposure” section. See section 3.5.10, page 65, to 
learn how the Auto Exposure function can be configured. 
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3.5.4.13. Shutter Mode 


The “Shutter Mode” function sets the operation of the detector shutter during an acquisition. 


3.5.4.13.1. Setting the Shutter Mode 
In Acquisition > Options select “Auto”, “Open” or “Closed” from the “Shutter Mode” drop down box. 


Auto 

In this mode, the shutter operation is set automatically by LabSpec 5. Typically this means that for 
standard spectrum and array acquisition the shutter will be opened during spectrum acquisition, and 
closed during detector readout and other system processes (such as moving the sample stage, or 
spectrometer grating). For ultra-fast SWIFT™ mapping (see 4.5.5, page 97) the shutter is opened at 
the start of the acquisition, and then kept open throughout the acquisition. It is closed only once the 
final spectrum has been acquired. 


Open 

In this mode, the shutter will be kept open throughout an acquisition. For example, for an extended 
range spectrum acquisition (see section 3.5.6, page 49) the shutter will be opened prior to acquisition 
of the first spectral window, and will be kept open throughout the acquisition. It is closed only once 
the final spectral window has been acquired. 


Closed 

In this mode, the shutter will be kept closed throughout an acquisition — it can be used to monitor the 
inherent background ‘dark’ response of the detector. This mode can be used to assess the spectrum 
of a detector without any light. Note that in this mode you will not see a spectrum corresponding to 
your sample. 


3.5.4.14. Intensity Correction 


The LabSpec 5 intensity correction algorithm allows true comparison of spectra acquired using 
different laser wavelengths and optics. Without intensity correction, spectra acquired using different 
laser wavelengths and optics can show significant differences in relative peak intensities. These 
differences are caused by varying performance of the instrument components (including microscope 
objectives, laser rejection filters, diffraction gratings and CCD detectors) at different wavelengths. 


The spectrum shown right for 4-acetyl salicylic acid 
was acquired using a 785 nm near infra-red laser. 
In this case the CCD detector sensitivity decreases 
as the Raman shift increases. Thus peak 
intensities at high Raman shift positions are 
observed to be significantly weaker than they really 
are. The observed spectrum is not correct, since it 
is perturbed by instrumental factors. ad Ae 


Page 143 


HORIBA 


HORIBA — 


Scientific 


By applying the “HORIBA ICS" intensity correction 
factor the perturbed Raman spectrum peak 
intensities can be restored, as illustrated in the 
corrected spectra shown right. 


3.5.4.14.1. How is the “HORIBA ICS" Correction Factor Calculated? 


The “HORIBA ICS" intensity correction factor is created individually for each instrument at the time of 
manufacture. 


The output from a calibrated white light source is passed through the system, and the recorded 
“response” spectrum is compared with the calibrated “source” spectrum of the white light source. The 
correction factor is calculated as 


correction = [source] / [response] 


The obtained correction factor is a multiplicative factor, which means that each spectrum acquired is 
multiplied by the correction factor to yield the corrected spectrum. 


A correction factor is created for each and every pairing of laser wavelength and diffraction grating 
available on the instrument (e.g, 532nm-600gr/mm; 532nm-1800gr/mm; 633nm-600gr/mm; 
633nm-1800gr/mm etc). When the automatic intensity correction is activated, the software 
automatically applies the appropriate correction factor based on the active laser wavelength and 
diffraction grating pair. 


In the event that there are multiple laser rejection filters for a single laser wavelength configured on a 
LabRAM HR system (e.g., one notch filter and one edge filter for 633nm) the software cannot 
automatically detect which filter is in place. In this case, the specific laser filter must be selected from 
Setup > ICS Filters before the acquisition is made — see section 3.7.3, page 75, for further 
information. 


3.5.4.14.2. Turning On the Automatic Intensity Correction 


In Acquisition > Options, select “HORIBA ICS" 
from the “Intensity Correction” drop down box. 


Click [OK]. Intensity Correction is now active, and 
will be applied to all acquired data. 


18 


The Intensity Correction indicator icon is displayed 
in the Status Bar. 


lf multiple injection/rejection or photoluminescence 
(PL) filters have been set up for a single laser 
wavelength ensure the correct filter is selected 
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from the ICS Filters dialog window, by clicking on 
Setup > ICS Filters. 


Note that an intensity correction factor must have 
been created for the specified laser wavelength 
and diffraction grating pair, otherwise an error 
message similar to that shown right will be 
displayed when an acquisition is started. Click on 
[OK] or [Cancel] to clear the message, and start 
the acquisition. Remember that in this case the 
spectrum will be uncorrected. The error message 
will only be shown once during a LabSpec session 
- if LabSpec is closed and then re-opened, the 
message will be displayed again if intensity 
correction is activated when no intensity correction 
factor has been created. 


A) eemi 
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LabSpec 5 user manual 


3.5.4.14.3. Turning Off the Automatic Intensity Correction 


In Acquisition > Options, select “Off’ trom the 
“Intensity Correction” drop down box. 


Click [OK]. Intensity Correction is now inactive. 


The Intensity Correction indicator icon is no longer 
displayed in the Status Bar. 


3.5.4,14.4, Applying Post-acquisition Intensity Correction 


Ensure that the correct laser wavelength and 
diffraction grating pair are selected in the Control 
Panel. 


If multiple injection/rejection or photoluminescence 
(PL) filters have been set up for a single laser 
wavelength ensure the correct filter is selected 
from the ICS Filters dialog window, by clicking on 
Setup > ICS Filters. 


Select the spectrum which is to have the Intensity 
Correction applied post-acquisition. 


In Acquisition > Options, select “HORIBA ICS” 
from the “Intensity Correction” drop down box. 


Click on [Correct] in the Intensity Correction 
section. 


Click [OK]. The Intensity Correction has now been 
applied to the spectrum. 
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Note that an intensity correction factor must have 
been created for the specified laser wavelength |Æ SIS osioon suss ag 
and diffraction grating pair, otherwise an error 
message similar to that shown right will be 
displayed when an acquisition is started. Click on 
[OK] or [Cancel] to clear the message. 
Remember that in this case the spectrum will 
remain uncorrected. The error message will only 
be shown once during a LabSpec session — if 
LabSpec is closed and then re-opened, the 
message will be displayed again if intensity 
correction is activated when no intensity correction 
factor has been created. 


3.5.4.15.  Denoise 


The Denoise function is a unique noise reduction algorithm which can be used to significantly 
enhance spectrum quality without losing subtle spectral information. When Denoise is activated in 
Acquisition > Options, all data acquired will be processed with the Denoise reduction — this includes 


real time display (RTD) acquisition ( e ), spectrum acquisition ( & / it ) and multidimensional 
spectral array acquisition ( #23 / & ). 


Standard smoothing functions can result in loss of peak shape and position, and subtle features (such 
as weak shoulders on a strong band) can be lost. The Denoise function ensures that all this important 
information is retained, whilst still reducing noise in the spectrum. 


The spectra shown right illustrate the effect of the 
Denoise function. 


Two main Denoise algorithms are available from the “Denoise” drop down box: 


o Standard: recommended for spectra with signal to noise = 20 
o Lite: recommended for very noisy spectra with signal to noise < 20 


In addition, both algorithms can be used with an integrated Despike function to remove random spikes 
(also known as cosmic rays). See also section 3.5.4.7, page 37, for more information about other 
spike filter options in LabSpec 5. 


Dencise can be applied post-acquisition using the Smoothing icon and Filtration dialog window — see 
section 4.6.4, page 124. If a spectrum has had the Denoise function automatically applied through 
Acquisition > Options, it cannot have the function applied again through the Filtration dialog window. 
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3.5.4,15.1. Turning On the Automatic Denoise Function 
In Acquisition > Options select the desired Denoise function from the “Denoise” drop down box: 


o Standard: recommended for spectra with signal to noise > 20 

o Standard + Despike: as “Standard” but with an integrated Despike function to remove 
random spikes (also known as cosmic rays) 

o Lite: recommended for very noisy specira with signal to noise < 20 

o Lite + Despike: as “Lite” but with an integrated Despike function to remove random spikes 
(also known as cosmic rays) 


Note that this function will be automatically applied to all data acquisition. 


3.5.4.15.2. Turning Off the Automatic Denoise Function 


In Acquisition > Options select “Off” from the “Denoise” drop down box. 


3.5.5. Auto save 


The autosave function allows data to be saved automatically when a measurement is completed. 
This function is useful to ensure that important data is immediately saved, so that there is no risk of 
loss of data caused by intervention of another user, power cut, or computer crash. 


Auto save 


I Save acquired data [~ Auto repeat 


LabSpec [7:nge] 


eAdata\ 
I Year M Month T Day 
Data 

I Hour I Min 


Note that the autosave function can only be activated for spectrum acquisition ( y it ) and 
multidimensional spectral array acquisition (3 / # ), Real time display (RTD) data (see section 


4.5.1, page 95) will not be autosaved, even if the autosave function is activated in LabSpec 5. 
3.5.5.1. Setting the Autosave Function 


The Autosave function can be configured to automatically save data in a specific format to a specific 
location. 


Save acquired data 
If the “Save acquired data” box is ticked the Autosave function is active, and data will be automatically 
saved. 
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Auto repeat 
If the “Auto repeat” box is ticked a spectrum acquisition (& 1 as ) will be continuously repeated until 


the STOP icon ( a,c ) is clicked. Each spectrum displayed on the screen will be replaced by the 
next spectrum. 


If the “Save acquired data” box is also ticked each individual spectrum will be automatically saved. 


Format 
Select the file format from the drop down box which will be used to save the data. Please see section 
3.1.1.1, page 10, for full details about available file formats. 


o LabSpec (*.ngs) — data will be saved in its inherent LabSpec 5 format. Spectra will be 
saved as .ngs, and multidimensional spectral arrays (including time profiles, Z (depth) 
profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) will be 
saved as .ngc. 

o Dilor (*.ms0) — data will be saved a legacy file format for Dilor Raman instruments. 

o Grams (*.spc) — data will be saved in a Grams SpectraCalc spectrum file format, compatible 
with many common spectroscopy software packages. 

o LabSpec (*.tsf) — data will be saved in the previous generation LabSpec 4 format. Spectra 
will be saved as .tsf, and multidimensional spectral arrays (including time profiles, Z (depth) 
profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) will be 
saved as .tvf. 


Folder 
Type in the file path (or browse using the file browse button) for the location where the data should be 
saved. 


o If the folder exists already, data will be saved inside the specified folder. Tick the boxes for 
“Year”, “Month” and “Day” to create a new folder labelled “_YYYY_MM_DD”, which indicates 
the year (YYYY), month (MM) and day (DD) according to the computer's clock. 

o If the folder does not already exist it will be created when the Autosave procedure is next 
performed. If the boxes for "Year", “Month” and “Day” are ticked, the year (YYYY), month 
(MM) and day (DD) according to the computer's clock will be appended to the specified 
folder name (for example, “Folder_YYYY_MM_DD”). 


File 

Type in the file name for the data which is to be saved. Tick the “Hour”, “Min” and/or “Count” boxes to 
append the hour (HH), minute (mm) and/or integer count (C) to the file name. The count number will 
start at the number indicated in the box — to start the count at a different number type in the desired 
first number in the count box. This number will be automatically incremented for subsequent 
autosaves. 


For example, with “Hour” and “Min” ticked, the data will be saved as “FileName_HH_mm.xxx" where 
“.xxx" indicates the specified file format. 


With “Count” ticked, the data will be saved as “FileName_C.xxx" where “.xxx” indicates the specified 
file format. 
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3.5.5.2. Turning On the Autosave Function 


In Acquisition > Autosave, tick the box for “Save £ Aulo save 


acquired data”. 
WV Save acquired data Auto repeat 


Format LabSpee (":ngs} 


Folder eX 
I Yea Month I~ Day 


Fie [Data 
F How MRi M Count 0 


3.5.5.3. Turning Off the Autosave Function 


In Acquisition > Autosave, untick the box for “Save Auto save 


acquired data”. 
CD ho 


LabSpec (*.ngt) 


ic\datal 
I Yea D Month M Day 


[Data 
I Hou Min 


ep 


3.5.6. Extended Range 


The Extended Range dialog window controls the spectral range which will be analysed during a 
spectrum acquisition (& 14 ) or multidimensional spectral array acquisition ( By) e ). When an 
extended range is specified, the software will acquire multiple spectra and seamlessly glue them to 
give a final spectrum corresponding to the desired extended range. 


Sub pielrumber fT] 
Min oveln(ei) [00 


Combine data 


Petun to fest window 


OK 
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In the description that follows the term “Spectral Range” refers to the specified extended range, and 
“Spectral Window" refers to the individual spectra which are acquired to cover the extended range. 


3.5.6.1. Extended Range Acquisition Modes 
The Extended Range module offers three main modes for spectrum acquisition. 


Single Window 

In Single Window mode, only the spectral range covered by a single CCD detector readout will be 
used. The actual range will depend on the spectrometer position (see section 9.5, page 230), the 
laser wavelength (see section 9.1, page 227), and the diffraction grating (see section 9.6.1, page 
231). Remember that the acquired spectrum will be centered about the current spectrometer position. 
In the example below, data has been acquired from 4-acetylsalicylic acid with the spectrometer 
centered at 1200cm" in Single Window mode. 


r T T T i? T 
-1000 o 1000 2000 3000 4000 
Raman Shift em") 


Multiwindow 

In Multiwindow mode, a user defined spectral range can be covered, with the software automatically 
adjusting the spectrometer position and capturing multiple spectral windows to cover the desired 
range. In the example below, data has been acquired from 4-acetylsalicylic acid in the range 100- 
3500cm” using the Multiwindow mode. 
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Window 1 Window 2 Window 3 Window 4 
T T T T T > T 
1000 i 1000 2000 3000 4000 
Raman Shift (cm'') 
Auto scanning 


In Auto scanning mode the spectrometer is moved in a number of very small steps, allowing the 
spectrum to be slowly built up step by step. The advantage of this method is that any pixel to pixel 
variation in response can be averaged out over the spectrum. In the example below, data has been 
acquired from 4-acetylsalicylic acid in the range 100-3500cm” using the Autoscanning mode. 


The stacked spectra (—) show the individual spectra which are acquired, but they have been offset 
for clarity. The blue spectrum (—) shows the final spectrum as observed by the user, which is an 
average of all the individual spectra, in the range 100-3500cm'. 
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T T T T T 
-1 000 o 1000 2000 3.000 4000 
Raman shin (em) 


3.5.6.2. Sub-pixel Acquisition Function 


The Sub-pixel acquisition function uses the high precision, fine step size of the spectrometer drive 
mechanism to acquire spectra which are shifted by less than a whole pixel value. The result is to 
increase the number of data points defining a band (i.e., sub-pixel = 2 results in twice the number of 
data points; sub-pixel = 3 results in three times the number etc). 


Note that this will increase the total acquisition time, and it is suggested that sub-pixel acquisition is 
only used over limited ranges. 


The sub-pixel acquisition function does not increase the spectral resolution of the spectrometer, since 
this is defined principally by the laser wavelength, spectrometer focal length, diffraction grating and 
slit. However, the sub-pixel acquisition function is useful to give increased definition of a peak, by 
providing more data points to define that peak. This can be beneficial when studying peak shape, or 
performing peak fitting routines. 


Sub-pixel = 1 
The data shown right has been acquired with | 
sub-pixel = 1, which is the default value for be | 


standard acquisitions. 
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Sub-pixel = 4 

The data shown right has been acquired with 
sub-pixel = 4. The increased number of data 
points is clearly visible. 


3.5.6.3. Setting the Extended Range 


From and To 

Set the beginning (“From”) and end (“To”) spectral 
positions by typing in the desired values into the 
respective boxes. The spectral units are those 
which are displayed in the spectrometer window in 
the control panel (see section 9.5, page 230), 
and/or selected via Options > Unit (see section 
3.4.1, page 22). 


Note that multiple spectral windows can be set up 
by ticking the check boxes on the right hand side. Sub pixel number 
Up to five spectral ranges can be defined. Each Min overlaplpix) 
spectral range can be acquired with a specific Combine data 


integration time — see Time below. Baustiniensiy 
Pietun to fist window 


Multiple spectral ranges can be contiguous (e.g., 
100-200, 200-500, 500-2000cm”) or discrete (e.g., 
100-1500, 1750-1900, 2900-4000cm"). 


For most standard measurements it is generally 
sufficient to use a single spectral range covering 
the whole range desired. 


Time 
The acquisition time for each spectral range can be 
set up in two ways. 


o Time (%) — in this mode, the time in the 
Extended Range dialog window is 
specified as a percentage (%) of the 
acquisition time set in the Control Panel 
(see section 9.9.2, page 235). For 
example, if the Control Panel has the 
acquisition time set as 10s, then if Time 
(%) is set to 50% in the Extended Range 
dialog window, the acquisition will be 
made with 5s per spectral window. 
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o Time (s) — in this mode, the time in the 
Extended Range dialog window is 
specified directly in seconds (s). In this 
case the time set in the Control Panel 
(see section 9.9.2, page 235) is ignored. 


Mode 

Select “Single Window’, “Multiwindow” or “Auto scanning” from the “Mode” drop down box to choose 
the desired acquisition mode for the extended range measurement. See section 3.5.6.1, page 50, for 
a detailed explanation of these modes. 


Note that if you use “Auto scanning” it is necessary to set a larger number of accumulations in the 
Control Panel (see section 9.9.3, page 235). Typical values for good results would be between 10 
and 50. The larger the number of accumulations, the better the averaging will be, resulting in a higher 
spectrum quality (signal to noise). 


Sub-pixel Number 

Select the sub-pixel number from the drop down box to determine whether data acquisition will be 
made in the default manner (sub-pixel = 1), or with additional data points to enhance band definition 
(sub-pixel > 1). See section 3.5.6.2, page 52, for a detailed explanation of this function, and how it 
affects the acquired data. 


Min Overlap (pix) 

In the Multiwindow acquisition mode each spectral window overlaps with its neighbours. The “Min 
Overlap (pix)” allows the user to define (in pixels) the minimum overlap which must be used. Typically 
a value of 100 is adequate for most measurements. 


Combine Data 
When “Combine Data” is ticked, the individual spectral windows will be automatically glued together to 
yield a single spectrum at the completion of the measurement. 


Spectrum acquired with “Combine Data” unticked: IERA r 
1000 200 "300 
Raman Shift (em!) 
Spectrum acquired with “Combine Data” ticked: Combine data Vv 
1000 200 3100 
Raman Shift (en) Page | 54 
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Adjust Intensity 

During an extended range measurement, discrete spectral windows are acquired to cover the entire 
range. As the spectrometer is moved to capture each spectral window there is a natural small drop in 
efficiency of the diffraction grating, which can result in slight changes to the baseline of each spectral 
window. When these spectral windows are glued to create the final spectrum covering the extended 
range these baseline changes can give rise to small steps in the spectrum. 


If “Adjust Intensity’ is ticked, the baselines of the individual spectral windows will be adjusted prior to 
gluing, to yield a seamless final spectrum. 


Raw data, showing the individual spectral windows 
with a natural baseline shift caused by changing 
efficiency of the spectrometer's diffraction grating. 


ar 


2900 3000 310 320 
Raman Shift (em) 


Combined data, with “Adjust Intensity’ unticked. Adjust intensity r 
Note the step at 3030 cm”. 
Foo 3000 slo 3200 
Raman Shift em") 
Combined data, with “Adjust Intensity” ticked. The Adjust intensity Vv 
gluing between the two individual spectral windows 
is seamless. 
To 3000 310 3200 


Raman Shift (em!) 


Return to First Window 

If “Return to First Window” is ticked, at the end of an extended range measurement the spectrometer 
will be returned to the starting position for the measurement, so that it is ready to immediately start the 
next measurement. lf “Return to First Window” is unticked, the spectrometer will remain at the 
position used for the last spectral window. When a new measurement is started, then the 
spectrometer will move to the correct starting position for that measurement. 
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The “Return to First Window" function is particularly useful when making kinetic time based 
measurements with the extended range function. In this case it is important that the spectrometer is 
ready to immediately start the measurement at the next trigger point for the kinetic run, and thus, it 
must be at the starting position for the extended range in advance. 


3.5.6.4. Turning On the Extended Range Function 


In the extended range dialog window (accessed 
via Acquisition > Extended range, or the Extended 
range icon i) / Œ ) select the desired extended 
range mode from the “Mode” drop down box. 


Choose either “Multi windows” or “Auto scanning” 
to make an extended range measurement. 


Set up the spectral range and other options 
(section 3.5.6.3, page 53), and click [OK]. The | Su peinumber 
extended range function is now active. Min oveteoi) Rupsamra al 
Combine data v 
dust intensty z 
Reta tfet window 


caje 


The extended range indicator icon is displayed in JAJ 
the Status Bar. 


Note that the extended range is only available for 
full spectrum acquisition ($ / t), or 


multidimensional spectral array acquisition ( 
/). Itis not available for real time display 
(RTD) (  / l8). 


3.5.6.5. Turning Off the Extended Range Function 


In the extended range dialog window (accessed 
via Acquisition > Extended range, or the Extended 
range icon D, a ) select the “Single window” 
mode from the “Mode” drop down box. 


| |e 
Mn ovetsipin) | fats 4 


Combine data 
Adjust intensity d 
Retum tofist window I 


C cen 
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All the options will be greyed out. 


Click [OK]. The extended range function is now 
inactive. 


The extended range indicator icon is no longer 
show in the Status Bar. 


3.5.7. Detector 


The detector window controls the configuration of the detector(s) used by the Raman system. In 
typical use these parameters do not need to be adjusted by the user, and it is recommended that they 
are only modified when instructed to do so by a trained engineer from HORIBA Scientific or one of its 
representatives. 


Detector 


M32 


Spectum 


Toz 


PAS 


fi fice — 
Optone 
T Highspeed [100 F Shit | 
High in 


urr m a 


Page 157 


TET HORIBA 


HORIBA — 


Scientific 


CAUTION: CHANGING SETTINGS IN THE ACQUISITION > DETECTOR WINDOW MAY RESULT IN SYSTEM 
MALFUNCTION. ON NO ACCOUNT SHOULD SETTINGS IN THIS DIALOG WINDOW BE MODIFIED EXCEPT WHEN 
INSTRUCTED TO DO SO BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE OF ITS 
REPRESENTATIVES. 


Type 
Select the detector to be used from the “Sensor” drop down box — this list will only show the detectors 
installed on the instrument. 


Note that when multiple detectors are installed the E] 
active detector can also be selected using the 
detector indicator in the Status Bar (see section 

7.3.2, page 201). 


Select the read out mode for the detector from the “Mode” drop down box. For two dimensional array 
detectors (such as a CCD), the software has different read out zones (areas) configured, one for 
spectrum acquisition, and one for area intensity acquisition. 


o Spectrum — select this mode for acquiring normal spectra where the detector is used in a 
one dimensional configuration (spectral axis). 

o Image — select this mode for specialized applications where the detector is used in a two 
dimensional configuration (spectral axis and CCD height). 


Sizes 

The “Sizes” section controls what area of the detector is used for the “Spectrum” and “Image” modes. 
Type in the desired minimum and maximum pixel numbers to define the area which will be used. The 
values in the greyed out boxes indicate the maximum pixel size of the detector in the X and Y axes. 


Options 

The options visible will depend on the particular detector(s) installed on the instrument. Please 
consult a trained engineer from HORIBA Scientific or one of its representatives to find out more about 
the options available for the detectors installed on your system. 


In most cases, the temperature sensor and control options will be present, and these are described 
below. 


3.5.7.1. Displaying the Detector Temperature 


Click on the “temperature” icon to display the «| 
current temperature of the detector. y z 
The current temperature (in degrees celsius, °C) 

will be displayed in the adjacent indicator box. mo r 
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Tick the box to have the current temperature aj wO 


continuously updated. 


Note that the current temperature of the active 
detector is also displayed next to the detector 
indicator icon in the Status Bar. 


3.5.7.2. Setting the Detector Temperature 


To set the temperature of the detector, type in the 
desired value (in degrees celsius, °C), and click 
[Set]. 


3.5.8. Autofocus 


The Autofocus function in LabSpec 5 automatically finds the optimum focus position for a sample, and 
ensures that the best quality spectrum with maximum signal level can be easily achieved. 


It is a useful tool for samples where manual focusing is difficult (such as highly polished, clean 
surfaces). So long as the sample is relatively close to focus the Autofocus procedure will find the 
correct focus position and give a good quality spectrum. 


Autofocus also is invaluable when acquiring XY surface maps of samples which have significant 
surface roughness. Without autofocus whenever the measurement position in the map is out of focus 
the signal level will be reduced, and analysis of the map data will be difficult. With the autofocus 
running, the focus position will be adjusted at each measurement position in the map, ensuring that 
good quality data is acquired across the full mapping area, despite the sample's inherent roughness. 


Spectrum acquired using 100x objective with 
autofocus. 


T Tio 
Ramun Shit fm") 


Spectrum acquired using 100x objective without 
autofocus; out of focus by approximately 20 um. 
The bottom image is shown with the same intensity 
scale as the ‘autofocus’ spectrum shown above. 
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3.5.8.1. The Autofocus Procedure 


The Autofocus procedure uses a software controlled motor to control the microscope focus. The 
focus position is adjusted in small increments whilst monitoring a signal from the sample. The sample 
signal is maximum at the focus position, and thus the focus adjustment is made iteratively until the 
maximum signal is observed. At this point, the Raman measurement is made. 


There are two main motors which are used to control the microscope focus. 


o Z motor — this motor controls the fine focus wheel of the microscope. Its maximum range is 
limited only by the microscope focus mechanism, and the available space between the 
objective and the sample. 

o Piezo device (Pifoc) — this motor is attached to a single microscope objective, and uses 
piezo controllers to adjust the objective position up or down. Its maximum range is limited 
by the piezo controllers, and typically has a travel of approximately 100 um. By using piezo 
motors, this device is extremely fast, and has very fine step size (typically <50 nm), 


There are two main signals which can be detected to find the focus position. 


o Reflection — this signal is the reflected and Rayleigh scattered light from the sample, and is 
detected by a small pin diode detector positioned at the top of the microscope, which 
monitors the total signal intensity (without spectral information). The signal will be greatest 
at the surface of the sample. 

o Detector — this signal is based on the Raman signal from the sample detected in the normal 
way using the active detector. The signal will be greatest at (or just below) the surface of 
the sample. 


The hardware present on your instrument will dictate whether autofocus is possible, and if so, what 
motor and signal will be used. 


3.5.8.2. Setting Up Autofocus 


The Autofocus dialog window (accessed via Acquisition > Autofocus) allows the Autofocus to be 
configured. 


Autofocus 


p Z paramelers 
Device [Motorized {continuous 
Range [a5 [45 step [5 um 


Signal 
Type 


Pange 


Exposure 


Zone —— 
rx um D Time 
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Z parameters 

Select the motor type from the “Device” drop down box. Depending on the instrumentation 
configuration there may only be one motor available. The typical devices which are used are as 
follows: 


o Motorized — this uses the Z motor connected to the fine focus wheel of the microscope. 
o Pifoc — this uses the piezo Z axis motor attached to a specific objective. 


Select the scan type from the adjacent drop down box. There are two types of autofocus scans which 
can be used: 


o Continuous — the motor will make a continuous sweep through the Z axis, whilst reading out 
the signal. 

o Step by step — the motor will move to a set position, then read out the signal; then move to 
the next position etc. 


Set the Z scan “Range” and “Step”. The range must be set sufficiently large to ensure that the 
sample’s roughness can be countered using Autofocus; however the range must not be set so large 
that the objective would be driven into the sample. With the “Motorized” Z motor device the range is 
only limited by the microscope focus mechanism, and the available space between the objective and 
the sample. With the “Pifoc” piezo motor the range is limited by the piezo controllers, and typically 
has a travel of approximately 100 um. 


CAUTION: TAKE CARE SETTING THE Z SCAN “RANGE” WHEN USING THE Z MOTOR (“MOTORIZED” DEVICE). IF 
THE RANGE IS SET LARGER THAN THE AVAILABLE SPACE BETWEEN THE SAMPLE AND THE OBJECTIVE, THE 
SAMPLE, OBJECTIVE, MICROSCOPE AND/OR Z MOTOR COULD BE SERIOUSLY DAMAGED. 


Signal 
Select the autofocus signal from the “Signal” drop down box. 


o Reflection - this signal is the reflected and Rayleigh scattered light from the sample, and is 
detected by a small pin diode detector positioned at the top of the microscope, which 
monitors the total signal intensity (without spectral information). 

o Detector - this signal is based on the Raman signal from sample detected in the normal way 
using the active detector. 


Tick the “Profile” box to create a profile of signal intensity versus Z (depth) position during the 
autofocus procedure. This can be a useful tool to monitor and troubleshoot the autofocus procedure. 


If “Reflection” signal is selected, there are no other parameters which need to be set in the “Signal” 
section. 


lf “Detector” signal is selected, specify the spectral range which will be used to optimise the focus 
position, and set the “exposure” (acquisition) time (in seconds, s) which will be used for the autofocus 
spectrum read out. Note that this exposure time is used only for the autofocus procedure — once the 
focus position is located the sample measurement will be made using the acquisition parameters set 
in the Control Panel (see section 9.9, page 234). 
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Zone 

The "Zone" section of the Autofocus dialog window can be used to set up an intermittent autofocus 
procedure. The “XY” mode sets the autofocus to be made after a fixed distance across the sample, 
whilst the “Time” mode sets the autofocus to be made after a fixed time. 


o XY - Tick the box for “XY”, and type in Autofocus 
the desired distance (in micrometers, um) 
between autofocus operations. [coninuous x] 


This mode is useful when the sample has 
a very gradual change in focus across its 
surface, and it is not necessary to 
autofocus at every map position. 


o Time — Tick the box for “Time”, and type paiia 
in the desired time (in seconds, s) Z parameters 
between autofocus operations. Device [Motorized x] feoninuous =] 
Range [45 [5 Step [5pm 
This mode is useful when the sample Sil 
may slow move out of focus due to Type [Detector = 


temperature fluctuations, and it is not Range [1500 600 
necessary to autofocus at every point. ae 


Exposure [0.3 


Zone 


r xwf 


3.5.8.3. Turning On Autofocus 


In Acquisition > Options, select the appropriate mode from the “Autofocus” drop down box (see 
section 3.5.4.8.1, page 40). 


Click [OK]. Autofocus is now active. 

The Autofocus indicator icon is displayed in the Ed 
Status Bar. 

3.5.8.4. Setting the Autofocus Offset 


In Acquisition > Options, type in the desired offset for the Autofocus position. A negative offset means 
that the focus will be moved upwards (e.g., analysis will be made higher in the sample than the 
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autofocus position); a positive offset means that the focus will be moved downwards (e.g., analysis 
will be made lower in the sample than the autofocus position). See section 3.5.4.8.2, page 40, for 
further information. 


3.5.8.5. Turning Off Autofocus 


In Acquisition > Options select “Off” from the “Autofocus” drop down box (see section 3.5.4.8.3, page 
40). 


Click [OK]. Autofocus is now inactive. 


The Autofocus indicator icon is no longer displayed in the Status Bar. 


3.5.9. Extra Images 


The “Extra Images” dialog window allows extra images to be recorded using other detector devices on 
the system (such as the Autofocus “reflection” pin diode detector - see section 3.5.8, page 59). 
There are two main modes: 


o Image - this allows for stand alone images to be recorded using the signal from the 
additional detector. The dimensions of the image (in X, Y and/or Z axes) and the number of 
image pixels are defined in the “Extra Images" dialog window. 

o Map- this allows signal from the additional detector to be recorded simultaneously with a 
multidimensional spectral array measurement (such as a Raman XY surface map). The 
dimensions of the image (in X, Y and/or Z axes) and the number of data points are taken 
from the “Mapping Properties” dialog window (see section 4.5.5, page 97) and do not need 
to be setin the “Extra Images” dialog window. 


3.5.9.1. What are Extra Images For? 


The “Extra Images” function can be useful to obtain additional information about a sample which 
wouldn't normally be possible on a Raman microscope. 


One typical example is to create a map of the sample's surface topography (roughness). This can be 
done by using information obtained during the Autofocus procedure (see section 3.5.4.8, page 39). If 
the Autofocus procedure is used for a Raman XY map of the surface at each measurement point in 
the map the software has calculated a focus position based on an autofocus signal. These two values 
(focus position and signal) directly reflect the topography of the sample. The “Extra Images” function 
allows the topography image to be created simultaneously with the Raman map. 
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3.5.9.2. Setting Up an Image Acquisition 


Tick the axis boxes to activate the X, Y and Z axes 
as required. 


Set the image dimensions (in micrometers, um) 
using the “From” and “To” boxes, and number of 
image pixels using the “Size” boxes. 


Select the signal source (additional detector) which 
will be used to create the image, by ticking the 
“Image” box(es) in the “Sources” section.. 


The most common sources are as follows: 


o Reflection — autofocus pin diode detector. 
o Z- Z-axis position of the piezo/Z motor. 


Other sources may be visible in this dialog window, 
depending on the configuration of your system. 


Click [Image] to start the acquisition. 


3.5.9.3. Setting Up a Map Acquisition 


Select the signal source (additional detector) which 
will be used to create the mapped image by ticking 
the “Map” box(es) in the “Sources” section. 


Nothing needs to be set or adjusted in the “Image” 
section of the dialog window. Note that if all three 
image axes (X, Y and Z) are unticked, then the 
[Image] button will be greyed out. This button is 
not used for map acquisition. 


LabSpec 5 user manual 


Extra mages 


To 
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Click [Close] to close the “Extra Images” dialog 
window. 


Set up the Raman multidimensional spectral array 
measurement in the normal way using the “Map 
Properties” dialog window (see section 4.5.5, page 
97) 


Start the Raman multidimensional spectral array 
measurement in the normal way using the 
“Mapping Acquisition” icon (8 1E) An 
additional map image (or images) will be displayed 
as the Raman map proceeds. 


3.5.10. Auto Exposure 


The Auto Exposure function calculates the necessary acquisition time to acquire a spectrum with a 
maximum signal level specified by the user. It is useful to ensure a good quality spectrum is acquired 
regardless of the inherent signal strength of the sample. 


The Auto Exposure function initially acquires a test spectrum with a fast ‘test’ acquisition time, and 
calculates the maximum signal level in the spectrum. Based on this data a new ‘final’ acquisition time 
is calculated to yield a maximum signal equal to the specified ‘desired intensity, and the acquisition is 
made. ‘Minimum’ and ‘Maximum’ acquisition times are also set by the user, to prevent the software 
attempting an infinitely short or long measurement. 


Auto exposure 


Testexposuetine() [03 
Min exposuretine (3) fF 5E 


Max exposure time(s) [20 
Desited intensity fen [20000 


Hep Cance! 


Test exposure time (s) 
Set the initial test acquisition time, in seconds (s). Typically an acquisition time between 0.3s and 1s 
is suitable, although it can be increased if most samples are very weak Raman scatterers. 


Minimum exposure time (s) 
Set the minimum acquisition time which can be selected by the software for the final measurement. 
Typically an acquisition time between 0.1s and 0.5s is suitable. 


Maximum exposure time (s) 
Set the maximum acquisition which can be selected by the software for the final measurement. 


For weak Raman scatterers the final acquisition time required to reach the ‘Desired intensity’ may 
exceed the ‘Maximum exposure time’. In this case the final acquisition time will be equal to the 
‘Maximum exposure time’ and the achieved intensity may be less than the ‘Desired intensity’. 
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Desired intensity (cnt) 

Set the desired maximum signal level (in counts, cnt) for the final spectrum, ensuring that it is below 
the saturation point of the detector being used. Remember that the larger the desired intensity the 
longer the measurement will take, but the better the spectrum quality. 


For weak Raman scatterers the ‘Desired intensity’ may not be achieved because the final acquisition 
time required to reach this intensity would need to exceed the ‘Maximum exposure time’. In this the 
‘Maximum exposure time’ is used. 


3.5.10.1. Turning the Auto Exposure Function On and Off 


The Auto Exposure function is turned on and off 
using the “Autoexposure” drop down box in 
Acquisition > Options — see section 3.5.4.12, page 
42. 


When Auto Exposure is active, the Acquisition Acquisition 
Time section in the Control Panel is set to “Auto” $f 


and greyed out. Á [Auto 
opk 


3.5.11. Heat Detector 


For peltier cooled (liquid nitrogen free) detectors, the “Heat Detector” function will switch off the peltier 
cooling and allow the detector to warm up to room temperature. 


Cooling can be restarted either by setting the temperature in Acquisition > Detector (see section 
3.5.7.2, page 59), or by exiting and restarting LabSpec 5. 


3.6. Video 


The Video menu allows configuration of the instrument's video camera(s), set up of video image 
scaling and the laser spot marker position, and (when multiple cameras are present) selection of the 
active camera. 


Source 

Format Video camera contiguration 

Oltsets 

Laser position 

image ale Laser spot marker position and video image scaling and 


v Intemal Camera 


Top Camera } List of installed cameras 
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CAUTION: CHANGING PARAMETERS ACCESSED THROUGH THE VIDEO MENU COULD CAUSE THE VIDEO 
CAMERA(S) TO CEASE WORKING, OR TO WORK INCORRECTLY. YOU SHOULD ONLY MODIFY PARAMETERS IN 
THE VIDEO MENU WHEN INSTRUCTED TO DO SO BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE 
OF ITS REPRESENTATIVES. 


3.6.1. Video Camera Configuration 


The dialog windows for “Source”, “Format” and “Offsets” allow the configuration of the video 
camera(s) to be set up, or modified. The dialog windows will vary depending to the specific camera(s) 
installed on the instrument. 


Please consult your local HORIBA Scientific engineer or representative to find out more details about 
the configuration options available for the cameras on your system. 


3.6.2. Laser Spot Marker Position and Video Image Scaling 

The ‘Laser Position” and “Image Scale” options allow the position of the laser spot marker on the 
video image, and the scaling of the video images to be set. 

3.6.2.1. Laser Position 


Click on Video > Laser position to set the position of the green laser spot marker on the video image. 


3.6.21.1. Setting the Laser Spot Marker Position 


Acquire a video image, using the video icon (@ Sas ania 
| ®). Ensure that the objective selected in the 
Control Panel (see section 9.7, page 233) 
corresponds to the objective being used on the 
microscope. 


Click on Video > Laser position Sip 
ormat 
Ofte 


Image scale N 


Inderal Camera 
v Top Camera 
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Drag the green laser spot marker to the desired 
position on the video image, or type the desired 
coordinates into the “Center X” and “Center Y” 
boxes. 


Click [OK]. The laser spot marker is now 
repositioned. 


Note that this process is objective specific — the 

laser spot marker position should be set for each 

objective on the microscope. 

3.6.2.2. Video Image Scale 

Click on Video > Image scale to open the “Image scale” dialog window. 


A resizeable scale box will additionally appear on the video image. The scale box can be resized to a 
known size, and the known values used to scale the video image. 


Image scale 


Move stage to 
comer and click 
button 


Sizex [74.1061 


SizeY [59,5496 


Scanner M 


3.6.2.2.1. Setting the Video Image Scale Using the “1” “2” Corner Positions 


Acquire a video image, using the video icon ( @ 
| È). Ensure that the objective selected in the 
Control Panel (see section 9.7, page 233) 
corresponds to the objective being used on the 


microscope. 
Click on Video > Image scale to open the “Image Source 
scale” dialog window. oat 


Laser potion 


intemal Camera 
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Ensure the “Size X” and “Size Y” boxes are ticked. Image scale 


Drag the scale box to cover a large proportion of 
the video image. 


Move a small, easily recognisable feature of the 
sample so that it is positioned exactly at the top, 
left hand corner of the scale box. Dust particles on 
the Silicon calibration sample are ideal for this, but 
any sample with recognisable features can be 
used. 


Click [1]. The scale values in the “Size X" and 
“Size Y” boxes are cleared. 


Using the joystick move the XY stage so that the 
feature is positioned exactly at the bottom, right 
hand corner of the scale box. 


HORIBA 
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Click [2]. The scale values in the “Size X" and 
“Size Y” boxes are set according to the distance 
moved by the XY stage. 


Click [Scale XY] to register the video scale. 


Note that this process is objective specific — the 
video image scale should be set for each objective 
on the microscope. 


3.6.2.2.2. 


Acquire a video image, using the video icon ( @® 
| Č). Ensure that the objective selected in the 
Control Panel (see section 9.7, page 233) 
corresponds to the objective being used on the 
microscope. 


Click on Video > Image scale to open the “Image 
scale” dialog window. 


Ensure the “Size X" and “Size Y” boxes are ticked 
as appropriate. With this procedure it is possible to 
scale just one dimension (X or Y) if desired. The 
dimension(s) to be scaled must be ticked. 


Drag the scale box (in X and/or Y dimensions, as 
appropriate) to match a feature of known size. 
Typically this will be a graticule scale bar, but any 
sample feature of precisely known size can be 
used. 


Setting the Video Image Scale Manually 
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image scale 
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In the “Size X” and/or “Size Y" boxes type in the 
size of the feature to which the scale box has been 
match 


Click [Scale XY] to register the video scale. 


If only one dimension (X or Y) has been scaled in 
this manner, ensure that the other dimension is 
scaled using a similar process. Both dimensions 
(X and Y) must be scaled to have correctly scaled 
video images. 


Note that this process is objective specific — the 
video image scale should be set for each objective 
on the microscope. 


3.6.2.2.3. Setting the Scanner Scale 


The Scanner Scale function is used to set the scan 
range of the confocal LineScan mirror. 


Acquire a video image, using the video icon (@ 
I ®). Ensure that the objective selected in the 
Control Panel (see section 9.7, page 233) 
corresponds to the objective being used on the 
microscope. 


Turn on the laser and/or open the shutter, so that 
the laser beam is visible in the video image. 


Click on Video > Image scale to open the “Image 
scale” dialog window. 
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If the system has a software controlled motorized BEEE 
Scanner, tick the “Scanner” box to start the m 
Scanner motorized mirrors; otherwise ensure that Move stage to 
ciek 


the scanner is started using the switch on the 
instrument control unit. The laser beam will now 
be rastored on the sample in the Y direction. Sax [m 

Suey ose FW a | 


Drag the scale box (in the Y dimension) to match 
the scan height of the rastored laser beam. 


Click [Scanner] to register the video scale. Se 


Note that this process is objective specific — the 
video image scale should be set for each objective 
on the microscope. 


3.6.3. List of Installed Cameras 


A list of all installed cameras is displayed at the bottom of the Video menu. The currently active 
camera is denoted by a tick next to its name — this camera will be used when the video read out is 


started with the camera icon ( a ). 


3.6.3.1. Selecting a Camera 


The currently active camera is denoted by a tick next to its name — this camera will be used when the 
video read out is started with the camera icon ( a, ). 


To change the active camera, click on the camera [Source Source 
name listed in the Video menu. Format Format 
Offsets Offsets 
Laser position ——+ | _ Laser position 
Image scale Image scale 
v intemal Camera Internal Camera 


<= v Top Camere 
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3.7. Setup 


The Setup menu provides access to some specific functions for hardware control. 


Instrument Calibration 


Instrument Init 


ICS Fiters | 


3.7.1. Instrument Calibration 


The “Instrument Calibration" dialog window allows the user to perform a manual calibration of the 
spectrometer, and provides additional useful information and control for general maintenance of the 
system. 


Instrument Calibration 
Caibrsbon Optone 

eleence [200775 Canis 
2ndSpectum [05 % 
xd Spectum [x 
‘hn Specium [M z 


Foe Calbstin 
T Sa Unito Pael Sron Diode 


Show Cenal Pi | = pen Sher 


Motor Caltrain 


Mam: [o =] 
Foston <|[ S450 efire 


Staing: 1000 


3.7.1.1. Calibration Options 


The “Calibration Options” section displays the maximum signal level of the active spectrum, and the 
relative intensity of the next three spectra displayed in the spectrum window. 


In the example shown right, the active spectrum E p Calibration Options 

(—) has a maximum intensity of 20027.50 counts, 20000 Fiefemnee [2002750 Counts 
il fa) ii 2nd Spectrum [60.45 x 

whilst the second spectrum (—) has a maximum Sei 3 


intensity of 12105.90 counts, which is 60.45% of 


4m Spectum [M z 
the active spectrum intensity. 


Raman Shit qen!) 


3.7.1.2. Pixel 


Tick the “Set Unit to Pixel” to display spectra with X axis units of detector pixels, rather than the units 
selected in Options > Unit. This can be useful to locate the position of a hot pixel on the detector. 
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Click on [Show Central Pixel] to mark the central pixel position on the spectrum. 


3.7.1.3. Calibration 


Click on [Show Diode] to move the spectrometer to the pre-set internal diode position. This position 
allows the internal reference diode to pass through the spectrometer and confocal optics onto the 
sample. The internal reference diode can be used for back alignment of the spectrometer and optics. 


Tick the “Open Shutter” box to force the detector shutter open, so that the internal reference diode 
spot can be viewed on the sample. 
3.7.1.4. Motor Calibration 


The “Motor Calibration” section allows the reference positions of the instrument's motors to be set. 
The most common use of this section is to perform a manual calibration of the spectrometer (“spectro” 
motor). 


CAUTION: CHANGING PARAMETERS IN THE “MOTOR CALIBRATION” SECTION COULD CAUSE THE INSTRUMENT 
TO CEASE WORKING, OR TO WORK INCORRECTLY. YOU SHOULD ONLY MODIFY PARAMETERS IN THE “MOTOR 
CALIBRATION” SECTION AFTER TRAINING BY A TRAINED ENGINEER FROM HORIBA SCIENTIFIC OR ONE OF ITS 
REPRESENTATIVES. 


For a step by step guide to manual calibration of the spectrometer please see section 10, page 247. 


Motor 
Select the motor to be calibrated from the “Motor” drop down box. 


Position 
The current position of the selected motor is 
displayed in motor step units. 


Click on the left hand ar row to sequentially move EJ sæ 

a te a itic 654360 Ih 
the motor position to lower position. The position Postion 
will be reduced by the increment shown in the 
“Inc.” box. 


Click on the right hand arrow to sequentially move 5 "i 
Poder 854360 
the motor position to higher position. The position n al 


will be increased by the increment shown in the 
“Inc.” box. 


Grating 
The selected diffraction grating (see section 9.6.1, 
page 231) is displayed. 
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Zero: 
The “Zero” number is the motor step position for 
the end (zero) position of the motor. 


For the spectrometer, “Zero” corresponds to the 
motor step position at which the diffraction grating 
is at zero order (=0 nm). 


Koeff: 
The “Koeff” number relates the function of the 
motor to its step size. 


For the spectrometer, “Koeff” corresponds to the 
number of nanometers (nm) travelled per motor 
step. 


Apply 


Click [Apply] to register a change in the “Zero” or 
“Koeff” values. 


3.7.2. Instrument Init 


Clicking on Setup > Instrument Init will re-initialize the instrument. This means that all motor positions 
will be returned to their reference position, and then sent to the positions indicated in the software. 


3.7.3. ICS Filters 


Clicking on Setup > ICS Filters opens the ICS Filters dialog window. This allows a specific filter set to 
be specified so that an appropriate “HORIBA ICS” intensity correction factor will be applied for 
measurements made with this filter set. Full information about automatic intensity correction and the 
“HORIBA ICS’ correction factor can be found in section 3.5.4.14, page 43. 


Injecton/Reiecion 


3.7.3.1. Selecting a Specific Filter for Intensity Correction 


Click on Setup > ICS Filters to open the ICS Filters 
dialog window. 
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Select the required laser injection/rejection filter 
from the “Injection/Rejection” section, or a 
combination of photoluminescence (PL) filters from 
the “PL” section. 


Note that an intensity correction factor must have 
been created for the specified filter combination, 
otherwise an error message similar to that shown 
right will be displayed when an acquisition is 
started. Click on [OK] or [Cancel] to clear the 
message, and start the acquisition. Remember 
that in this case the spectrum will be uncorrected. 
The error message will only be shown once during 
a LabSpec session — if LabSpec is closed and then 
re-opened, the message will be displayed again if 
intensity correction is activated when no intensity 
correction factor has been created. 


3.8. LabAssistant 


The LabAssistant menu is the interface for the LabSpec 5 user assistance module, and allows 
definition and use of hardware/software templates and the GO! (Guided Operation) Wizard. 


3.8.1. LabAssistant Templates 


The LabAssistant templates provide enhanced template control compared with the Options > 
Template function (see section 3.4.6, page 29). It is recommended that the LabAssistant function is 
used in preference to Options > Template. 


Templates allow you to save a specific instrument configuration and measurement set up. The 
template can be recalled and applied as required. Templates are useful when you wish to make a 
number of sample types, each of which requires a specific measurement configuration. In this case, a 
number of templates can be set up allowing you to quickly recall the desired configuration without 
needing to set each parameter individually. 


To learn more about the various options shown in the template dialog window please consult the 
relevant section of this manual. 
3.8.1.1. Default Templates 


Hover the mouse over LabAssistant > Default 
templates to see a list of default templates installed 
with the system. 


Click on the desired template name to open the 
template dialog window. 
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the system will be visible within the “Template” | Wee" T3 eed! IE a 
window. Depending on your instrument ee Sree (eas) fal 
configuration the “Template” window you see may | ¢oicaitue ese (——_ 
vary from that shown here. Spemasit Fanat. — | 
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Click [Apply] to apply the current template — 
motorized hardware changes will be made 
automatically; manual hardware changes will 
prompt for you to change the hardware. 


3.8.1.2. Custom Templates 


Hover the mouse over LabAssistant > Custom 
templates to see a list of user defined custom 
templates installed with the system. Please see 
below for details about creating (section 3.8.1.3, 
page 78) and managing (section 3.8.1.4, page 79) 
custom templates. 


Click on the desired template name to open the 
template dialog window. 


Note that all modules and accessories active on 


the system will be visible within the “Template” Rect EUW oo Er 

i i P Lae Fee ae =] Atofwoue [fer =] 
window. , Depending an. your instrument ee = hae ea 
configuration the “Template” window you see may | copesiise EH mso EF] 
vary from that shown here. Spowaisie [i ema m 

Name [Smtr 
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Click [Apply] to apply the current template — 
motorized hardware changes will be made 
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automatically; manual hardware changes will 
prompt for you to change the hardware. 
3.8.1.3. Create Template 


To create a new user defined custom template 
click on LabAssistant > Create template. 


The template dialog window will be opened, 
showing a default configuration. 


Lawong [Ezam =] Sieewial for z 


tere el | 
cara mo a ste o 
Concise O os jon o 
Smmasa Deak — 
Covaesten OR Name = 
re E a] Otio m a 
Ewoustne M menyene [i =] 
Moomina Dar mee a] 
uri w 
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Click on [Current] to import the current instrument 
configuration and measurement set up into the 
Template. 


Click [Apply] to apply the current template — 
motorized hardware changes will be made 
automatically; manual hardware changes will 
prompt for you to change the hardware. 


3.8.1,3.1. Saving a Template 


To save the template, type a name into the “Name” 


box, and click [Save]. merWaveerg [2mm z] SekeFemovat or a R 
ost fz =] oeoa re =] 
Soma fas] toes f= a} 
Corese GTS Monee ——— 
Soest O ae = 
ee Terao 
O a Oiee = m 
Esenin M oiyere oe] 
ecaniienturb [Feta T 
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The template will be saved (in .tpl format) in a 
designated folder according to the user's profile 
(see section 3.4.5, page 25). The folder name will 
be the user’s log-in name. 
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If “Profiles...” is not active, or if a guest user is 
logged in the template will be saved into a folder 
named Guest. 


3.8.1.3.2. Opening an Existing Template 


To open an existing template click [Load]. A file 
browse window will be opened. 


Locate the template to be opened, and click 
[Open]. 


Note that even if a template has been opened from 
another user's folder, the save location will default 
to the current user's folder. This ensures that 
templates created by another user cannot be 
overwritten or modified, except by the original 
creator. 


3.8.1.4. Manage Templates 


Click on LabAssistant > Manage templates to open the “Manage Templates” dialog window, and 
organize the templates. The log-in name of the current user is shown at the top of the window. If 
user “Profiles...” are not active, or if a guest user is logged in, the log-in name will be “Guest”. 


3.8.1,.4.1. Available Templates 


A list of all templates available to the current user EEmmMIE 
is shown in this box. 


Click on a template name, and then click [Show] to 
open the template dialog window to view the 
template configuration. 


Click on [Import] to import a template from another 
user's folder into the current user's template 
location. 


Ee 
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3.8.1.4.2. Custom Templates Menu 


A list of templates which will be displayed in 
LabAssistant > Custom templates is shown in this 
box. 


Click on a template name, and then click [Show] to 
open the template dialog window to view the 
template configuration. 


sien | tev | “eo 


3.8.1.4.3. Organizing the Templates 
Templates can be organized according to the user's preference. 


Show a Template in the Custom Templates Menu 
To make an available template show in 
LabAssistant > Custom templates, click on the Moses ‘Viseome ast 
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template in the “Available templates” box. a ca] al 
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Click on the “transfer” button. > 


The selected template is now copied to the Custom 
Templates Menu box. 
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Modify the Display Position of a Template 

To change the display position of a template name 
in the LabAssistant > Custom templates menu, 
click on the template name (in the Custom 
templates menu box) which is to be moved. 


Click on the “Move Up” or “Move Down" buttons to 
move it up or down in the list displayed in the 
Custom templates menu box. 
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Remove a Template trom the Custom Templates Menu 


To remove a template from the LabAssistant > 
Custom templates menu, click on the template 
name (in the Custom templates menu box) which 
is to be removed. 


Click on the “Remove” button. 


The template name is removed from the Custom 
Templates Menu box. Note that this action does 
not actually delete the template. It is still listed in 
the Available Templates box. 
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3.8.2. G.O. (Guided Operation Wizard) 


The Guided Operation (GO!) wizard is intended to assist less experienced users, who may not be 
familiar with the technical configuration of a Raman system, and may not understand how key 
hardware and software parameters affect the measurement result. 


The GO! wizard leads the user through the experiment set up with a series of questions, and provides 
helpful, real life hints as to which option should be chosen. At the end the chosen parameters are 
applied, and the measurement is then made. 


3.8.2.1. Using the Guided Operation Wizard 


Click on LabAssistant > G.O. to open the GO! 
Wizard start up window. 


Click [Start GO] to start the wizard with the first 
question. 


Hover the mouse over the HINTS panel to view 
hints about the choice of parameter. In some 
cases additional information can be accessed 
using the hyperlinks within the hint text. 


What laser do you want? 


+ 532nm_ 
Busan 


ea te tena e 
coe, ld mtae 
Bet es yar one 


Move the mouse away from the HINTS panel to 
hide the hint text, and select the parameter listed in 
the GO! dialog window. 
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3.9. Scripts 


The Scripts menu offers Visual Basic Scripting (VBS) functionality for LabSpec 5, which allows 
specific hardware control, data acquisition and data analysis functions to be written by the user. 


Options } Open the VBS options and management window 


Batch_Converter 
Convert_Open_Files Script menu 
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The VBS functionality and command set is not included in this manual, and users are referred to the 
document “LabSpec_5 Activex-VBS_documentation.pdf" located in the folder C:\Program 
Files\NGSLabSpec\. 


3.9.1. Script Options and Management Window 


Click on Scripts > Options to open the script options and management dialog window. 


3.9.1.1. Scripts 


The “Scripts” section allows VBS scripts (in .vbs VBS Scipt Management 
format) to be loaded and edited. 


Multiple scripts can be loaded, and are displayed 
in the “Script:" drop down box. Use the drop down Pahi C\scine\ConvetOnen Fies vbs 


box to select a loaded script. = — - - 
Aane, | owen e] 
The file path of the selected script is displayed in 
eausiten Toa! 


the “Path:” section. None, Set Remove 


Motos 
Corti spt cortroled motors Corfe 


Load a Script 
Click on the “Add Script to List” button to load a 
VBS script into the “Script:” drop down box. — 


Remove a Script 

Click on the "Remove Script trom List" button to 
remove a VBS script from the “Script:” drop down 
box. 


Configure a Script 

Certain VBS scripts have a configuration interface 
where specific properties can be set. Click on the 
“Configure Script" button to open the selected 
script's configuration window. 


If there are no configuration parameters for the 
selected script, a warning message will be Scripts parameters 
displayed. Click [OK] or [Cancel] to clear the INS boca una ea paanan aa es 


Ether this script has no parameters to set or this it 
message. has never been launched 


I> Show config each tme the sctipt is launched 
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Start Script 
Click on the “Start Script" button to run the selected 
VBS script. 


Open Script in Editor 

Click on the “Open Script in Editor" button to open 
the selected VBS script in an editor window. See 
section 3.9.1.1.1, page 84). 


3.9.1.1.1. Editing Scripts 


VBS scripts can be edited directly in LabSpec 5 
using the script editor tool. To launch the script 
editor, click on the “Open Script in Editor” button in 
the script options and management dialog window. 


If a script is selected it will be opened in the editor 
window. If there are no scripts loaded into the 
“Script Options and Management” dialog window 
the editor window will be blank, allowing direct 
coding of a new script. 


Start a Script 
Click on the “Start Script” button to run the VBS 
script displayed in the editor window. 


Stop a Script 
Click on the “Stop Script’ button to stop a VBS 
script which is running. 


Create a New Script 
Click on the “New Script” button to open a blank 
VBS script in the editor window. 


Save a Script As 

Click on the “Save Script As” button to save the 
current VBS script with a new name. The standard 
Windows file save dialog window will be opened. 


Save a Script 

Click on the “Save Script” button to save the 
current VBS script with its existing name. No file 
save dialog window will be displayed. 
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3.9.1.2. Menu 


The “Menu” section allows scripts loaded in the 


script options and management window to be = | 
displayed in the Scripts menu, from where they can =| 2| e| 2 
be run through a single mouse click. c EIE z >| oI 


Pah: C\scits\Conver_ Open Fes. vb: 


Scripts which are shown in the Scripts menu will be 
displayed in the “Menu” drop down box. 


Add a Script to the Scripts Menu 

Select a loaded VBS script in the “Script” drop AddTo 
down box, and click on the “Add To Menu” button Menu 
to display the script name in the Scripts menu. 


Remove a Script from the Scripts Menu 
Select a script from the “Menu” drop down box, Remove 
and click on the “Remove From Menu” button to _Frem Menu 


remove the script name from the Scripts menu. 


3.9.1.3. Acquisition Trigger 


Click [Set] to set the current script (displayed in the VBS Script Management 


Script drop down box) to be used as a trigger Sate 

script. A trigger script is one which will be applied =| 2) $| g| 
i i [Core Open en a 

immediately before or after an acquisition. o E >| 2| 
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3.9.1.4, Motors 


VBS Script Management 


Click on [Configure] to open the Script Motors 3 
dialog window. ‘sl Bl | 
seus: [Foe opens =] _p| 


Path: C\seits\Convet_ Oper Fles bs 


C Ramat, | [Fone Beon Fin | 


equstion Tigger 
Nore. 


3.9.1.4.1. Script Motors Dialog Window 


The Script Motors dialog window allows external 


motors not usually controlled by LabSpec 5 to be Se EE a 
controlled using a VBS script. moa M OO OO sa eat | Paneve 
a ree a aa 
Up to five motors can be configured. Click [Add] A = = = woe fa | hel 
to open a standard file open dialog window to it er Se 
imen a] 


browse for a script. 


Type in the motor name, unit of motor movement 
(such as ‘steps’ or ‘micrometers’), and maximum 
and minimum motor values. 


Click [Remove] to remove a script from the list. 


3.9.2. Script Menu 


A list of VBS script names can be displayed in the Scripts menu. Clicking on a script name will 
automatically run the script. 


To add and remove scripts from the Scripts menu please see section 3.9.1.2, page 85. 


3.10. Window 


The Window menu allows fast arrangement and selection of the data display windows in LabSpec 5. 
This menu item is only active and visible when data is open. 


~ } Window display mode 

1 Spin: Dono. AY 

2mo Be 

‘3 Pont: Samle List of current display windows 
etre 
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3.10.1. Window display mode 


Cascade 

Click on Cascade to display all open data windows 
in cascade mode. The windows can still be 
manually positioned and sized. 


Tile 

Click on Tile to display all open data windows in tile 
mode — in this mode, the windows will be 
positioned and sized so that all open windows are 
visible. The windows can still be manually 
positioned and sized. 


3.10.2. List of current display windows 


The list of current display windows shows all current data windows open in LabSpec 5. The active 
window title is ticked in the list. 


To activate a window, left click the window title in _ 
the list. This window title will now be ticked. Hep [e 
Cascade Casca 
Te Tie 
Spim vemo mpy | P| 1 Spim: deme map KY 
Pont : samle Point: Samle 
ap: Bue 
a Model Pore model :Pore * 
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3.11. Help 


The Help menu provides access to the LabSpec 5 context help files and useful information about the 
installed version of LabSpec 5. In addition it is possible to select a language for the LabSpec 5 
graphical user interface (GUI). 


Help Topics 


Language 


About LabSpec ... 


3.11.1. Help Topics 


Click on Help > Help Topics to display the 
LabSpec 5 context help. 


‘Welcome to LabSpee Help 


3.11.2. Language 


Click on Help > Language to select a language for Help Topics 
the LabSpec 5 graphical user interface (GUI). 
v Engih 


sina ee, MEEN 


Japan 


3.11.3. About LabSpec... 


Help > About LabSpec... displays information EOmMeS 
about the installed version of LabSpec 5 and its 


individual modules (-dll files). LabSpec Version 563.00 


Copyright (C) 2004, ..2008 


Modde 
“Acquuiten di 


This information can be useful for troubleshooting, 
and it is advised that you make a note of the 
LabSpec version number (i.e., 5.XX.YY) prior to 
contacting HORIBA Scientific with regard to the Configurator dl 
software. 


Click [OK] to close the information window. 
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4. Icon Bar 


The Icon Bar located beneath the Menu Bar provides access to either standard Windows functions 
(such as File Open, File Save) or to specialized data acquisition/analysis modules and options. Some 
icons can also be activated using keyboard shortcuts — these shortcuts are indicated in the 
description of each icon, below. The Icon Bar(s) will only show icons which apply to the correctly 
installed and configured hardware/software options for your instrument. 


The image below shows all of the standard icons, but be aware that some of these may not be visible 
in your software. 


Big icons 
S| Cae - Ht Bi RESHMA * TMA ABAG i ! | ewe 


Small icons 
2 ||| FAS M ot ei | MAnkeE Mee | THR Mowe | som e@ 


4.1. Icon View and Grouping 


Please note that there are two icon views used in LabSpec 5, called “Big icon” and “Small icon”. In 
the descriptions that follow, the “Big icon” will be displayed first, followed by the “Small icon”. 


4.1.1. Switching Icon View 
To switch the icon view, right click on the icon tool SH Anola g lR g 
bar. The current icon view will be ticked. v Small icon 
Click on the desired icon view ("Small icon” or “Big peme 
leon"). v Right bar 
| v Bottom bar 
The icon view will switch to the selected view. | g 
v Bigicon 
Left bar 
v Right bar 
v Bottom bar 
4.1.2. Icon Grouping 


The icons are grouped according to general functionality: 


o Delete data 
o Data management 
o Cursors and data information 
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o Data acquisition 
o Data processing and analysis 
o Stop active function 


bar on its left hand edge (indicated right with 4). 


Each group separated indicated by a thick vertical g Ga] az 2 S&S ea] H 
A a a a r 


Sub-sections within a group are separated by a t 
thin vertical bar (indicated right with 4). 


4.1.2.1. Moving Icon Groups 


Icon groups can be moved by clicking and v 4 A GE ma 


dragging on the thick vertical bar to the left hand 
side of the group. When the cursor changes to a 
double headed arrow the icon group can be 
dragged to a new position on the icon bar. 


4.2. Delete Data Icon 
4.2.1. Delete 


Close the currently active data file from LabSpec. If the file has been modified since the last save, a 
standard Windows dialog window will prompt the user to save the file. 


This icon closes data displayed within LabSpec, but does not delete saved data from the computer 


hard drive. 
4.3. Data Management Icons 
4.3.1. Open 


© z 


Open a previously saved data file using a standard Windows dialog window. See section 3.1.1.1, 
page 10, for full details concerning available file formats. 


This icon can be activated with the <CTRL>+O keyboard shortcut. 
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4.3.2. Save 


Save the data file currently active in LabSpec 5. See section 3.1.1.1, page 10, for full details 
concerning available file formats and options for saving. 


This icon can be activated with the <CTRL>+S keyboard shortcut. 


4.3.3. Print 


Š 2 


Print the current data window using the Print Template. Full information about using and setting up 
the Print Template can be found in section 3.1.2.1, page 13. 


This icon can be activated with the <CTRL>+P keyboard shortcut. 


4.3.4. Help 
e g 


Activates the context help function. When clicked C3 
this icon will be locked down. To release, click on 
the icon again. 


The standard cursor will change to the “help” 
cursor — click on any icon to view its context help 


file. 
4.4. Cursors and Data Information Icons 
4.4.1. Scale Normalization 


D e 


Rescale the active window so that all data is visible. In normal operation all axes are affected, but 
note that an axis with scaling set to “Freeze” or “Fixed” will not be rescaled. To rescale an axis ensure 
that “Freeze” or “Fixed” scaling is turned off (see section 8.1, page 204). 


This icon can be activated using the right mouse click menu “Rescale” item (see section 8.3, page 
209) or with the <CTRL>+N keyboard shortcut, 
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4.4.2. Intensity Normalization 


@ ai 


Rescale the intensity axis of the active window. Note that if the intensity axis has scaling set to 
“Freeze” or “Fixed” will not be rescaled. To rescale an axis ensure that “Freeze” or “Fixed” scaling is 
turned off (see section 8.1, page 204). 


4.4.3. Center Cursors 


R zt 


Center the active cursor(s) in the active window. 


This function is useful when cursors are not visible in a window, because their position lies outside the 
range of the window. Click on this icon and the cursor(s) will be immediately visible in the center of 
the window. 


This icon can also be activated by using the right mouse click menu “Center cursor” (see section 8.7, 
page 212). 


4.4.4. Data Range 


R g 


Open the “Data Range” dialog window, which displays information about the number of data points 
and maximum and minimum values for the active data. Typical information includes maximum and 
minimum values for the spectrum axis, intensity axis, XYZ spatial axes, and colors. The exact 
categories which are displayed depend on the specific ‘type’ of the selected data. 


See section 3.3.2, page 20, for full information. 


This icon can be activated with the <CTRL>+D keyboard shortcut, or through the Data > Data range... 


menu item. 
4.4.5. Information 
Í : 


Open the parameters information dialog window. 


This icon can be activated with the <CTRL>+I keyboard shortcut. 
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4.4.5.1. Parameters Information 


The “Parameters Information” dialog window contains a wide range of information relating to the 
acquisition and processing of the active data. For example, it displays hardware set up (e.g., laser 
wavelength, confocal hole, diffraction grating and objective), acquisition parameters (e.g., acquisition 
time, number of accumulations, intensity correction), custom information provided by the operator 
(such as operator name, laser power, sample name), and a history of data processing steps made on 
the data. 


Hardware, acquisition and processing history information is automatically filled in by LabSpec 5. 
Custom information needs to be filled in by the operator. 


For information regarding the parameters displayed in the “Parameters Information” window, please 
see the relevant section of this manual. 


Please note that the parameters displayed in the “Parameters Information” window will depend on the 
specific instrument configuration. The image below shows a typical view of the “Parameters 
Information” window, but be aware that some of these may not be visible in your software. 


Parameters 


Aca Custam | Hitay | 


Spec. widh 
Detector 
Detector size 
‘Autofocus 
ICS conection 
— 


The information displayed in the “Parameters Information” window is useful to confirm how a specific 
measurement was made, and whether the data being viewed has been processed in some way. 


Note that the parameters information is only retained when data is saved in a LabSpec file format - 
see section 3.1.1.1, page 10, for full information about available file formats. Data saved in LabSpec 
4 (previous generation) format may not retain information about all parameters. 
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4.4.5.2. Acq! 


ion Parameters Information 


The “Acq” tab of the “Parameters Information” 
dialog window displays information relating to the 
hardware and software configuration used for the 
acquisition of the active data. 


Aea _| cumo] Hisn 


4.4.5.3. Custom Parameters Information 


The “Custom Parameters” tab allows you to add 
specific information to a data file's “Parameters Aca _ Cmon | ton 
Information”. 


waa 
The Date field is automatically filled at the time of TENGEN Peendane! 


Fema Alter reswstalization 


acquisition. The other fields are blank by default, Power | 2niw 
but can be filled by the operator if desired. 


mon Fibers 


The Custom Parameters information tab can also be accessed through Acquisition > Custom info. In 
this case, the “Acq” and “History” tabs are not displayed. 


For full information about using the Custom Parameters information window and how to customize it, 
please see section 3.5.1, page 30. 
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4.4.5.4. History Information 


The “History Parameters” tab shows data 
processing operations made to the file since its ee o 


acquisition. 1 [1171407181423 Acqursd 
2/0940 T2255 MerhAdd 254200. 726815 


D/OO/4/I0124227 FitecEineoh Dog-2, ie=19 


Aor | Custom Hitoy 


The “Operation” field shows what processing 
function has been applied, and the “Param” field 
shows (where applicable) what parameters have 
been used for that function. 


4.5. Data Acquisition Icons 
4.5.1. Spectrum RTD (Real Time Display) 


I we 


Start a spectrum RTD acquisition. 


The spectrum real time display (RTD) provides a continuous spectrum readout of the detector. There 
is no accumulating or averaging of the spectrum — each spectrum displayed is replaced by the next. 
The acquisition time for each spectrum is set by the user in the Control Panel (see section 9.9.1, page 
234) 


Spectrum RTD is only possible in a single spectral window range - see section 3.5.6.1, page 50. 
Extended range RTD measurements (in either multiwindow or auto scanning modes) are not possible. 
Autofocus and auto exposure modes will not be active for a spectrum RTD measurement, even if they 
are activated in Acquisition > Options. 


The spectrum RTD is useful to adjust the fine focus of the sample to optimise Raman signal, and to 
monitor whether a sample is degrading or burning. Normally the RTD acquisition time should be kept 
small in order to allow fast and continuous spectrum read out. Typical values are in the range 0.2s— 
2s. 


To adjust the RTD acquisition time simply type the desired time (in seconds) into the box, and press 


<enter+! >. 
p Lever Hole sh Spectiome KYZMotoied [=] 
H alj | fil Sigi o feo >) fi1643.50 m (a) 
| = a > a e a H Fie AFE ysm E sl 
| es28i7n >] z| fr000 um | | 200 um | | [107395 om’) |% loke zjaw M a 
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4.5.2. Detector Image RTD (Real Time Display) 


Start a Detector Image RTD acquisition. 


The Detector Image Real Time Display (RTD) provides a continuous full image readout of the CCD 
array detector — it is typically only used for diagnostic and maintenance purposes. 


The readout properties are set in Acquisition > RTD — see section 3.5.3, page 33. 


4.5.3. Spectrum Acquisition 


& it 


Start a spectrum acquisition 


The specirum acquisition will provide full accumulation and averaging of the spectral data, over a user 
specified range. For more information about setting up the measurement please see information in 
this manual relating to: 


Acquisition options section 3.5.4, page 34 


Auto save page 47 
Extended range section 3.5.6, page 49 
Autofocus section 3.5.8, page 59 
Auto exposure section 3.5.10, page 65 


This mode is used to acquire a good quality spectrum of a sample over a user defined spectral range. 


4.5.4. Mapping Acquisition 


& 


Start a multidimensional spectral array acquisition, such as time profiles, Z (depth) profiles, 
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes. 


Mapping acquisition will include full accumulation of the spectral data, over a user specified range. 
For more information about setting up the measurement please see information in this manual relating 
to: 


Acquisition options section 3.5.4, page 34 


Auto save section 3.5.5, page 47 
Extended range section 3. page 49 
Autofocus. section 3.5.8, page 59 
Auto exposure section 3.5.10, page 65 


Mapping properties section 4.5.5, page 97 
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4.5.5. Mapping Properties 


m 
Opens the Mapping Properties dialog window. 


The Mapping Properties dialog window allows the properties of a multidimensional spectral array 
acquisition to be set. This includes measurements such as time profiles, Z (depth) profiles, 
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes. 


4.5.5.1. Mapping Properties Dialog Window 


The Mapping Properties dialog window allows the user to define the acquisition properties of a 
multidimensional spectral array acquisition. The properties which can be set include number of data 
points, start and stop positions, and step size. Properties are set independently for each dimension 
(such as X, Y or Z axes, time, temperature etc). 


Mapping Properties 


100 
10 


Falintegrstionine Dm 20 0 oss tee (eck 0 


IF Anaye show Use SWIFT for XY scanning 


4.5.5.2. Setting the Mapping Properties 
The Mapping Properties dialog window displays the following information: 


Dimension 

The available array dimensions which can be used 
for multidimensional spectral array acquisitions are 
shown. ame 


The active dimensions which will be used for the 
acquisition are shown and ticked. Inactive Fiingolinim BnD eoe E nl 
dimensions which are available but will not be used 7" picike 
for the acquisition are shown and unticked. 


Dimensions can be added (see section 4.5.5.4, 
page 100), deleted (section 4.5.5.5, page 101) and 
moved (see section 4.5.5.3, page 99). 


Array Size 
The number of data points which will be acquired. 


Note that the “Array Size" is directly linked to the “Increment”. If the “Increment” is modified, the 
“Array Size” will be automatically adjusted. 
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From 
The start position/value of the array. The units are as indicated in the “Unit” field. For X and Y 
dimensions defined on the video image, the “From” value is automatically filled in. 


To 
The end position/value of the array. The units are as indicated in the “Unit” field. For X and Y 
dimensions defined on the video image, the “To” value is automatically filled in. 


Increment 

The step size within the array. The units are as indicated in the “Unit” field. The “Increment” can only 
be set if the box is ticked. If it is unticked the increment will be automatically calculated according to 
the “Array Size”, “From” and “To” values. 


Note that the “Increment” is directly linked to the “Array Size". If the “Array Size” is modified, the 
“Increment” will be automatically adjusted. 


Formula 
Set a formula to describe a non-linear array (i.e., an array with non-uniform increment). 


A formula can only be set if the “Formula” field is ticked. If “Formula” is active, then the “From”, “To”, 
and “Increment" fields will be deactivated and greyed out. 


The formula is an arithmetic function of x, where x is the measurement position within the array, and 
takes numerical values ranging from 0 (the first position in the array) to [Array Size — 1] (the last 
position in the array). 


As an example, the formula ‘(x * x) + 10' will yield measurements at points 10, 11, 14, 19, 26... 


Unit 

This field displays the default unit for the dimension. Typically this will be micrometers (um) for X, Y 
and Z spatial dimensions, seconds (s) for time, and degrees Celsius (°C) for temperature. If a custom 
dimension is added to the Mapping Parameters dialog window, the “Unit” field can be set by the user. 


Relative 
This tick box controls whether the “From” and “To” positions are absolute, or relative to the current 
position. 


If “Relative” is ticked the “From” and “To” positions 
are relative to the current position. 


For example, if the current X position of the map 
motorized XY sample stage is +50 um, a line ae 
ranging “From"=-30 um “To’=+20 um will be 409 um p +100 um 
acquired from +20 um to +70 um (i.e., [+50-30] ym t 
to [+50+20] um) current 

position 

+50 um 
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If “Relative” is unticked the “From” and “To” 
positions are absolute. 


For example, if the current X position of the map 

motorized XY sample stage is +50 um, a line set E 

with “From” and “To” values of -30 ym and +20 um 

r i -100 100 

will be acquired from -30 um to +20 um. on , t ke 
current 
position 
+50 um 


Always Show XY Parameters 

This tick box controls whether the X and Y dimensions are shown at all times. If “Always show XY 
parameters” is unticked the X and Y dimensions will only be visible when a Video image is open 
within LabSpec 5. 


Use SWIFT for XY Mapping 

This tick box controls whether the SWIFT™ ultra-fast mapping mode is used for XY mapping. When 
“Use SWIFT for XY mapping” is ticked the map will be acquired in the SWIFT™ mode, which is 
suitable for acquisition times ranging from <1ms through to 1s. When the box is unticked, the map 
will be acquired in the standard ‘point by point’ mode, which is suitable for acquisition times greater 
than 0.5s. 


4.5.5.3. Acquisition Order of an Array Measurement 


The data acquisition order within a multidimensional spectral array measurement is dependent on the 
vertical order of the dimensions listed within the Mapping Properties dialog window. 


In the first example shown right, “Y” is the top 
dimension, with “X” listed below it. This means 
that the array data will be acquired in the following 


order: 

yı PIEL OS 
X1, Xo Xs Xe“? Xn — —— 
Y2 


Xis Xas Xos Xa Xn 
i 
Yn 

Xis Xa, Xa, Kaeo Xn 


By modifying the order of the dimensions in the list 
(see section 4.5.5.6, page 101) it is possible to 
adjust the data acquisition order. 
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In this case the order has been modified so that *X” 
is now the top dimension, and “Y” is below it. The i 
acquisition order will now be: g n suo 


xX 
Yi, Ya Ya Yer Ya Za nm 
X2 
Yrs Ya, Ya, Y4 > Yn 
i 
Xn 


Yas Yas Ya, Ya- Yn 


In the second example shown right, “Z” is the top 
dimension, with “Y” listed below it, and “X” below 
that. This means that the array data will be 
acquired in the following order: 


Z tarapan mema hn F 
y, P aeons Feb e naa 
X1, Xa, Xa, Xa = Xn 
2 
Yo 
Xi, Xas Xo, Xa = Xn 
i 
Zn 
Yn 
Xi, Xes Xar XaeeeXn 


4.5.5.4. Adding New Array Dimensions to the Mapping Properties Dialog Window 


To add a new array dimension to the list in the 
Mapping Properties dialog window, right click on 
the list of dimensions, and select “Insert”. 


Migne Wadler: Feo ee E 


Select the required dimension from the list shown 
in the Devices dialog window, and click [OK]. 


Note that all motorized devices correctly configured 
on your instrument will be shown in this list. 
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The selected dimension is now displayed in the 
Mapping Properties dialog window, and is 
immediately available to be configured within a 
multidimensional spectral array measurement. 


4.5.5.5. 


To delete a dimension from the list in the Mapping 
Properties dialog window, right click on the 
dimension to be deleted, and select “Remove”. 


The selected dimension will be removed from the 
list. 


Note that the dimension can be added to the list 
again by re-inserting it from the list of available 
devices — see section 4.5.5.4, page 100. 


4.5.5.6. 


To adjust the order of dimensions listed in the 
Mapping Properties dialog window right click on 
the dimension which is to be moved. 


Select “Up” to move the dimension further up in the 
list. 


Select “Down” to move the dimension further down 
in the list. 


LabSpec 5 user manual 


A 
r pee 
r Ea E 
ye s mw w r rer = 
žo oeo ao m o r ma F 
Fa mgsioine aantree hehe ie E 


Deleting Array Dimensions from the Mapping Properties Dialog Window 


Ptegstniee 38nd Ftc 


P man st I Ue SAFT e t orara 


Pamager Banesh sne eet 


Changing the Acquisition Order of an Array Measurement 
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4.5.6. Extended Range Acquisition 


Opens the Extended Range dialog window (see section 3.5.6, page 49). 


The Extended Range dialog window controls the spectral range which will be analysed during a 
spectrum ( CTE ) or multidimensional spectral array ( D E ) acquisition. 


4.5.7. Video 


Opens the video window and commences live read out of the video camera. On automated systems 
(such as the XploRA™, LabRAM ARAMIS and automated LabRAM HR) the appropriate optics for 
using the video camera will also be moved into position. 


4.5.7.1. Stopping the Video Read Out 


To stop the video read out, click on the [Stop] @ ow) 
button in the icon bar. 


The image currently visible will be captured and 
displayed as a snapshot. This snapshot image 
can be saved if desired. See section 3.1.1, page 
10, for more information about options for saving 
video images. 


The video read out can be configured using the 
Video menu — see section 3.6, page 66. 


4.5.8. Extended Video 


— x 


Opens the Extended Video dialog window. 


The Extended Video module allows the acquisition of large area video images by montaging single 
video images. 


It is a useful tool to obtain large area images with high magnification objectives. Typically high 
magnification objectives only have a small field of view (e.g., ~60 um x 60 m for a 100x objective), 
whilst low magnification objectives offer larger views (e.g., ~600 um x 600 um for a 10x objective) but 
at low resolution. With the Extended Video module, the high resolution capability of high 
magnification objectives can be used without limit over the area which can be viewed. 


This module is only available for systems equipped with a motorized XY sample stage. 
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4.5.8.1. Extended Video Dialog Window 


The Extended Video dialog window allows the user to define the acquisition properties of an extended 
video image acquisition, and provides information about the composition of the final image. 


Estended Video 


Minimum image size (um) 
%: [300 um ¥: [300 pm 


Maximum Size (pixels) 
K: [640 pie v: [460 pix 


FZ Smooth stitches 


Number of Images 
x Y 


Total Size 


x um Y um 


eit ob 
Cred 


4.5.8.1.1. Setting the Extended Video Properties 
The Extended Video dialog window has the following sections: 


Minimum Image Size (um) 
The minimum image size required for the extended video image, defined in micrometers (um) for the 
X and Y dimensions. 


Note that because of the size of individual images and the way they overlap in the montage process 
the final image may be larger than the dimension set here. The actual size of the extended image to 
be acquired is shown in the “Total Size” section. 


Maximum Size (pixels) 
The maximum pixel size of the final image, defined in pixels for the X and Y dimensions. 


This control is useful to reduce the file size of the final montaged image. If this image comprises a 
large number of individual images its raw pixel size will be very large, and will result in a large image 
file. Reducing this total pixel size to a more appropriate level will result in a small/medium image file. 


Note that as the maximum pixel size is decreased both the file size and image quality are reduced; as 
the maximum pixel size is increased both the file size and image quality are improved. The maximum 
pixel size possible is limited according to the native pixel size of an individual image and the number 
of single images contributing to the final extended video image. 


Smooth Stitching 

When “Smooth Stitching” is ticked, the montage process will include a large overlap between each 
adjacent image. This is useful to reduce the affect of non-uniform white light illumination on the 
sample. 


Note that when “Smooth Stitching” is used, the number of images used to create the extended video 
image is increased, and more time will be required to complete the image. 
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Number of Images 
Displays the number of individual images in the X and Y dimensions required to create the specified 
extended video image. 


Total Size 
Displays the actual image size (in micrometers, um) that will be recorded. 


Note that because of the size of individual images and the way they overlap in the montage process 
the final image may be larger than the dimension set in the “Minimum Image Size (um)” section. 


4.5.8.2. Acquiring an Extended Video Image 


To acquire an extended video image click on the 
Extended Video icon in the icon bar. 


Set the required minimum image size (in Extended Video 
micrometers, um) for the X and Y dimensions, and 
the desired maximum pixel size of the final 
extended video image. 


‘Minimum mage size (um) 
[300 pm Y: [300 ym 


[380 pi 


Ensure the “Smooth Stitching” box is ticked, so that 
the default smooth montaging mode is used. This 
mode can be deactivated by unticking the box, but Number of Images 
after doing this the final image quality may not be x 
so good. Total Size 


x m Y: um 


= 


Click on [Start Video] to start the measurement. 


The resulting extended video image can be saved 
if desired. See section 3.1.1, page 10, for more 
information about options for saving video images. 


4.5.9. MultiPoint 
x 
x” ye 
Opens the MultiPoint dialog window. 


The MultiPoint module allows automatic acquisition of Raman spectra at multiple positions. Each 
position can be set in X, Y, and Z dimensions. 


This module is only available for systems equipped with motorized XY and Z sample stages. 
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4.5.9.1. MultiPoint Dialog Window 


The MultiPoint dialog window allows the user to define a list of measurement positions, and start the 
MultiPoint acquisition. 


MultiPoint 


Cear List 


Tabet A324 


| Comment y | z [uwe] 
a|aPn -356 140 7 
2) ari2 160 130 8 
3)Excipient! a90 -250 155 f 
4 Contamnant = 116 0750 j7 
5 | Encipien2 28 135 f7 


Add Point Acquisition 


I Save Spectra Save Options 


4.5.9.1.1. Using the MultiPoint Dialog Window 


The MultiPoint dialog window has the following sections: 


Clear List 

Click on [Clear List] to clear all the points from the ae 
currently displayed list. ——— 
Open List 

Click on [Open List] to open a previously saved Open List 
list of multipoint positions (in .mpl format), A ~~ 
standard Windows open dialog window will be 

displayed. 

Save List 

Click on [Save List] to save the currently displayed aye 


list of multipoint positions (in .mpl format). A 
standard Windows save dialog window will be 
displayed. 


List Description/Name 
Type a description or name for the list in the box. 


ClearList Open List Save List 
se o 
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MultiPoint List 
Displays the current multipoint positions. 


The list contains the following information for each 2 ane ee BS eee 


ee a 1AP 102 36 140 f7 
multipoint position: A 63 160 10 
" ii diin 2 Excipit] %90 250 155 f7 
“Comment” - description or identifier Al Contamina 360 11.6 0750 [7 


i E ee 5|Excpien2 135 228 1235 f7 
“X” — X axis stage position (in micrometers, pm) 


“Y” — Y axis stage position (in micrometers, um) 
“Z" — Z axis stage position (in micrometers (um) 


“Use” — when ticked this position will be included in Add Point ‘Acquisition Clove 


the MultiPoint acquisition. When unticked this 
position will be skipped during the MultiPoint 
acquisition. 


Add Point 
Click on [Add Point] to add the current XYZ ‘Add Point 
position to the MultiPoint list. 


Acquisition 
Click on [Acquisition] to start the MultiPoint Acquisition 
acquisition. 


Save Options 

Click on [Save Options] to set up the autosave f Save Specta Save Options 
procedure for the MultiPoint acquisition, See 

section 4.5.9.2, page 107, for further information 

about the save options. 


When the “Save Spectra” box is ticked spectra will 
be automatically saved during the MultiPoint 
acquisition. If the “Save Spectra” box is unticked 
spectra will not be saved automatically, but will be 
available to be saved manually at the end of the 
MultiPoint acquisition. 
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4.5.9.2. Save Options 


LabSpec 5 user manual 


The MultiPoint Save Options dialog window is used to configure the autosave options for a MultiPoint 


acquisition. 


MultiPoint Save Options 


Format 


[Labs pec ngs) 


Folder 
[EAData\ 


M Date[DD.MM Y 


Fie 
FileName 


Comment [| W Count fo 
Help Cancel 


Format 

Select from the “Format” drop down box which file 
format is to be used to save the MultiPoint spectra. 
For more information about the available file 
formats see section 3.1.1.1, page 10. 


Folder 

Type in the root folder where the data is to be 
saved, or click on the browse [...] button to locate 
the folder using the standard Windows browse 
dialog window. 


If the “Date” box is ticked, an additional folder will 
be created in the root folder, labelled DD.MM.YY 
which indicates the day (DD), month (MM) and 
year (YY) according to the computer's clock. The 
date format (e.g., YY.MM.DD or DD.MM.YY) can 
be adjusted by editing the “Date” text box. 


I Comment | F Court {0 
aK Help Cancel 


Folder 
EDan 


W Date [DDMMYA V 
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If the “List Description” tick box is ticked an 
additional folder will be created within the root 
directory (if “Date” is unticked) or within the “Date” 
folder (if “Date” is ticked). The folder will be 
labelled according to the list description/name set 
in the MultiPoint Parameters dialog window. 


Note that if the ‘V’ symbol is removed from the 
“Folder” text box the date or description label will 
be appended to the root folder name. If the “\" 
symbol is removed from the “Date” text box, the 
description label will be appended to the date 
folder name. 


In the example shown right, data will be saved in: 


C:\Data\DD.MM.YY\description\ 


In the example shown right, data will be saved in: 


C:\Data-DD.MM.YY-description\ 


File 
Type in the file name which will be used for each 
MultiPoint spectrum which is to be saved, 


If the “Comment” tick box is ticked the file name 
will be appended with the comment specified in the 
MultiPoint Parameters dialog window. 


It the “Count” tick box is ticked the file name will be 
appended with an integer number, starting with the 
number displayed. 


When both “Comment” and “Count” are ticked a 
seperator can be specified 
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I Date [DDMMYY\ I7 List descriptor 


Folder 
C\Date- 
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File 


FileName 


Comment [- F Count [0 


File 


FileName 


F Comment [> 


File 
FileName 


F come | F com 
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4.5.9.3. Creating a MultiPoint List 


To create a MultiPoint list file, open the MultiPoint 
Parameters dialog window by clicking on the 
MultiPoint icon. 


If there is already a MultiPoint list displayed, click 
on [Clear List] to clear the display. This allows a 
new list to be created. 


Type in a description/name for the list. 


Use the video camera and XYZ motorized sample 
stage to locate a desired position to be added to 
the MultiPoint list. 


Click on [Add Point] to add the X, Y and Z 
coordinate positions (in micrometers, um) to the 
MultiPoint list. 


Click on the “Comment” field and type in a 
commentidescription for the MultiPoint position. 


Repeat the process for additional MultiPoint 


positions as desired. 


When the MultiPoint list is complete, set the save 
options if desired (by clicking on [Save Options]) 
and tick the “Save Spectra” box to activate the 
MultiPoint autosave function. See section 4.5.9.2, 
page 107, for further information about the save 
options. 


The MultiPoint list can be saved (in .mpl format) by 
clicking on [Save List]. A standard Windows save 
dialog window will be opened. 


Set the acquisition parameters in the normal 
manner. For more information about setting up the 
measurement please see information in this 
manual relating to: 


Acquisition options section 3.5.4, page 34 


Auto save page 47 
Extended range section 3.5.6, page 49 
Autofocus section 3.5.8, page 59 


Auto exposure section 3.5.10, page 65 
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Click on [Acquisition] to start the MultiPoint Acquisition 
acquisition. 
4.5.9.4. Coordinate Positions Used for MultiPoint Acquisition 


The coordinate positions used in the MultiPoint list are taken directly from the XYZ Coords section in 
the Control Panel (see section 9.10, page 236). 


The MultiPoint list is only valid if the sample's position on its holder (e.g., microscope slide) and XY 
motorized sample stage remains unchanged between defining the list and starting the MultiPoint 
acquisition. 


Similarly, the list is only valid if the XYZ Coord values are not reset to 0 um in the XYZ Coords section 
in the Control Panel (see section 9.10, page 236). 


4.5.10. DuoScan 


A A 


Opens the DuoScan™ XY Scanning dialog window. 


The XY Scanning dialog window is used to activate the DuoScan™ laser scanning module, and 
allows the size of the scanning area to be set. The minimum time required for the laser spot to cover 
the specified area will be displayed. 


XY Scanning fta] 


Zone 


Rectangle a 
Width Height 
10 10 
Min. time to cover 
zone 0.001 s 


Close 


Zone 
Select the type of zone used to define the DuoScan™ scan area from the “Zone” drop down box. 


o Rectangle — this allows the user to set a free rectangular area centered around the central 
laser spot position, according to the dimensions (in micrometers, um) set in the “Width” and 
“Height” boxes. 

Mapping Pixel — the scan area is set according to the pixel size specified in the Mapping 
Properties dialog window (see section 4.5.5, page 97). The “Width” and “Height” boxes will 
be inactive and greyed out, since the values are taken directly from the Mapping Properties 
dialog window. Note that if SWIFT™ ultra-fast Raman mapping is activated (see section 


o 
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4.5.5.1, page 97), the “Width” value will be set to 0, because SWIFT™’s continuous 
scanning in the X direction does not require DuoScan™ scanning in the X (width) direction. 

o Video Cursor — the scan area is set according to the dimensions and position of the 
Rectangular Mapping cursor (see section 5.19, page 187) on the video window. The 
“Width” and “Height” boxes will be inactive and greyed out, since the values are taken 
directly from the video Rectangular Mapping cursor. 


Width and Height 

Type in the desired DuoScan™ area width and height, in micrometers (um). These boxes will only be 
active when the DuoScan™ area zone is set to Rectangle. In other cases the boxes will be greyed 
out and inactive. 


Start 
Click on [Start] to start the DuoScan™ mirrors scanning the defined area. When DuoScan™ is 
active, this button will be changed to [Stop]. 


Stop 
Click on [Stop] to stop the DuoScan™ mirrors scanning the defined area. When DuoScan™ is 
inactive, this button will be changed to [Start]. 


4.5.10.1. | Using DuoScan™ 


The DuoScan™ scanning mirrors can be used to acquire an average spectrum from an area of the 
sample (Scanning Mode), or to move the laser spot to specific positions on the sample surface (Point 
Mode). 


4.5.10.1.1. Scanning Mode 


In Scanning Mode DuoScan™ is used to create a D 
laser macro-spot by rapidly scanning the laser spot | > 
across a rectangular area. The macro-spot can be e | 
used for standard spectrum and multidimensional . 1 
spectral array data acquisition. . | 


Click on the DuoScan icon to open the DuoScan™ 7X A 
XY Scanning dialog window. 


Select the type of zone used to define the area, + XY Scanning ® 


from the “Zone” drop down box, and set the scan 
area size in the appropriate way. 


i 
© Rectangle — this allows the user to set a Map ae 
free rectangular area centered around Meo cursor | 


the central laser spot position, according 
to the dimensions (in micrometers, um) 
set in the “Width” and “Height” boxes. 
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o Mapping Pixel — the scan area is set 
according to the pixel size specified in 
the Mapping Properties dialog window 
(see section 4.5.5, page 97). The 
“Width” and “Height” boxes will be 
inactive and greyed out, since the values 
are taken directly from the Mapping 
Properties dialog window. Note that if 
SWIFT™ ultra-fast Raman mapping is 
activated (see section 4.5.5, page 97), 
the “Width” value will be set to 0, 
because SWIFT™'s continuous scanning 
in the X direction does not require 
DuoScan™ scanning in the X (width) 
direction 


o Video Cursor — the scan area is set 
according to the dimensions and position 
of the Rectangular Mapping cursor (see 
section 5.19, page 187) on the video 
window. The “Width” and “Height” boxes 
will be inactive and greyed out, since the 
values are taken directly from the video 
Rectangular Mapping cursor. 


Click [Start] to activate the DuoScan™ scanning 
mirrors. 


If the scan area has been set greater than the 
maximum allowable dimensions a warning 
message will be displayed. This shows the 
maximum negative and positive displacement 
possible for the selected objective. The area size 
set in the “Height and “Width” boxes, or defined 
according to the map pixel, or defined by the 
rectangular video cursor, must not be greater than 
the total displacement. In the example shown 
right, the maximum displacement is -10 um to 
+10 um, meaning a total displacement of 20 um. 


The Raman measurement (spectrum or 
multidimensional spectral array) can now be set up 
and acquired in the normal way. Remember that 
the spectrum recorded will be an average 
spectrum from the scanned area. 


Click [Stop] to stop the DuoScan™ scanning 
mirrors. 
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4.5.10.1.2. Point Mode 


When DuoScan™ is used in Point Mode, it is 
possible to move the laser spot to any position on 
the sample surface, within the maximum possible 
scan displacement. In this mode DuoScan™ can 
be used as a substitute to the standard motorized 
stage for point-by-point XY mapping 
(multidimensional spectral array acquisition) — this 
function is particularly useful when it is not possible 
to move the sample underneath the laser beam, or 
ultrafine step size is required (down to 
DuoScan™’s minimum step size of 50 nm). 


To use DuoScan™ in Point Mode the scanning 
mirrors must be static. To confirm this, open the 
DuoScan™ XY scanning dialog window by clicking 
on the DuoScan icon. 


If the DuoScan™ mirrors are scanning, the [STOP] 
button will be active. Click on [STOP] to stop the 
DuoScan™ scanning, and then click [CLOSE] to 
close the dialog window. 


Set the DuoScan™ module as the active XY stage 
using the ‘switch stage’ icon in the XYZ Coord 
section of the Control Panel (see section 9.10.2, 
page 237). 


The laser spot position can now be controlled by 
inputting XYZ coordinates in the XYZ Coord 
section of the Control Panel (see section 9.10, 
page 236), or by acquiring a Raman XY map 
(multidimensional spectral array) in the standard 
way. In both cases, the laser spot is now moved 
across the sample using the DuoScan™ mirrors. 
The sample does not move. 
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4.6. Data Processing and Analysis Icons 
4.6.1. Spectral ID Search 


Qe 
Launch the ‘one click’ Spectral ID database search for the active spectrum. 


Clicking on this icon will initiate the following processes: 


Export the active spectrum in Grams .spc format 

Open Spectral ID 

Load the exported spectrum into Spectral ID 

Runa full spectrum matching search through the active databases 
Report the list of matching spectra, with match quality scores 


00000 


Please see the HORIBA Scientific manual “Using the Spectral ID Database Software with LabSpec 5” 
and full documentation provided with the Spectral ID database software for more information about 
Spectral ID and how it can be used and configured. 


4.6.1.1. Configuring LabSpec 5 for Correct Spectral ID Searching 


The export procedure for the ‘one click’ Spectral ID search is defined by the options set in the File > 
Save As dialog window for a Grams -spc file. 


To ensure the ‘one click’ Spectral ID search performs correctly please complete the following set up 
procedure in LabSpec 5: 


o Open a spectrum in any format 

o Click on Eile > Save As 

o Select “Grams (.spc)" from the “Save as 
Type" drop down box 

o Tick the box for “Even spaced” 

o Click [Cancel] 


Co 


T Fa and 


It the “Even spaced” box is not ticked, the Spectral ID search will not be performed correctly, and 
spurious results may be displayed. 
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4.6.2. Baseline Correction 


Opens the Baseline dialog window. 


LabSpec 5 user manual 


Baseline correction allows a high background in a spectrum to be subtracted, to yield a spectrum with 
a flat, zero baseline. The correction can be applied to a single spectrum or a multidimensional 
spectral array of spectra (including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ 


and YZ slices, and XYZ datacubes). 


The example shown right illustrates a spectrum 
before and after baseline correction. 


4.6.2.1. Baseline Dialog Window 


1000 


2000 3000 
Raman Shift fen") 
T T T 
1000 2000 3000 
Raman Shift (em) 


The Baseline dialog window allows the baseline correction to be configured and performed. 


Baseline 
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Options 

Set the parameters for the baseline. Please see 
section 4.6.2.1.1, page 117, for information about 
the individual parameters and their affect on the 
baseline correction. 


Sub 
Click on [Sub] to subtract the current baseline from 
the active spectrum. 


Clear 
Click on [Clear] to clear the current baseline from 
the active spectrum. 


Convert 

Click on [Convert] to convert the active spectrum 
to the displayed baseline curve. This function is 
useful to save a baseline curve in a standard 
spectrum file format. 


Note that the active spectrum will be overwritten by 
the baseline curve. Make sure that the file is 
saved with a different name to ensure the original 
spectrum data is not permanently overwritten and 
lost. 


Auto 

Click on [Auto] to automatically fit a baseline to the 
active spectrum (based on the parameters set in 
the “Options” section) and subtract it. 


Fit 

Click on [Fit] to automatically fit a baseline to the 
active spectrum (based on the parameters set in 
the “Options” section). The best fit baseline curve 
will be displayed on the spectrum. It can be 
subtracted by clicking on [Sub]. 


Copy 
Click on [Copy] to copy the displayed baseline 


curve to the baseline clipboard. 


Paste 
Click on [Paste] to paste a baseline curve from the 
baseline clipboard onto the active spectrum. 
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4.6.2, 


Baseline Correction Options 
The Baseline options control the parameters of the baseline that will be used for baseline correction. 


Baseline 


Type 
Select the algorithm used to define the baseline 
curve. 


o Polynom: fits a polynomial curve through 
the baseline points set on the spectrum. 
The degree of the polynomial is set in the 
“Degree” drop down box. 


o Lines: fits a straight line between 
baseline points set on the spectrum. 


Degree 

Select the degree of polynomial equation used to 
create the baseline curve — this option is only used 
when the baseline “Type” is set to “Polynom”. 


In general the higher the degree the more 
adaptable the baseline curve will be to strangely 
shaped, non-uniform backgrounds. 
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Attach 
Select the “Attach” mode for manual definition of 
baseline points used to define the baseline curve. 


o No: baseline points are set at the exact 
intensity and spectral position (cm or 
nm) specified by the user. 


o Yes: baseline points are forced to sit on 
the spectrum, at the spectral position 
(cm" or nm) specified by the user. 


The “Attach” mode is particularly important when 
defining a baseline to be used for correction of 
multidimensional spectral array data. In this case, 
“Attach” should be set to “Yes” to ensure that the 
baseline points will adapt to the varying intensities 
of the spectra within the multidimensional spectral 
array. 


Style 

Set the display style of the baseline curve. The 
colour, width and line style of the baseline curve 
can be set using the “Style” drop down box. 


4.6.2.2. Setting a Baseline for Baseline Correction of a Single Spectrum 


Select the spectrum which is to be baseline 
corrected. 


Click on the Baseline icon to open the Baseline MA a 
dialog window. 
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Select the baseline parameters within the “Options” 
section. See section 4.6.2.1.1, page 117, for full 
details about the Baseline Correction Options. 


The options can be modified at any point during 
the process of creating the baseline — the 
displayed baseline will immediately update. 


Click on [Fit] to fit a baseline curve to the 
spectrum 


Baseline points can be manually inserted, adjusted 
and removed by using the “Add baseline points” 
icon (see section 5.14, page 180) and “Remove 
baseline points” icon (see section 5.15, page 181) 
in the Graphical Manipulation Toolbar. 


o Click on the “Add baseline points” icon. 


The cursor will change from the mouse 
cursor to the Add Baseline Points cursor. 


Left click on the spectrum to add a 
baseline point to the displayed baseline 
curve. If there is no baseline curve on 
the spectrum the first left mouse click in 
this mode will create the baseline. 


Hover the cursor over an existing 
baseline point. When the cursor changes 
from the Add Baseline Points cursor to 
the Adjust Baseline Points cursor, left 
click to drag the baseline point to a new 
position. 


o Click on the “Remove baseline points” 
icon. 


Hover the cursor over an existing 
baseline point. When the cursor changes 
from the mouse cursor to the Remove 
Baseline Points cursor, left click to delete 


Baseline 
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the baseline point from the baseline 


curve. 


The entire baseline can be cleared by Clear 
clicking on [Clear]. 


When the baseline curve is completed click [Sub] Sub 
to subtract it from the spectrum. 


4.6.2.3. Setting a Baseline for Baseline Correction of a Multidimensional Spectral Array 


The procedure as outlined above (section 4.6.2.2, page 118) should be followed, but the baseline 
curve should be created on the Splm (spectral image) window. 


In general it is useful to have the “Attach” mode set to “Yes” when applying a baseline to the Splm 
window, since this ensures the baseline points can adapt to the varying intensities typical in a 
multidimensional spectral array. 


Individual spectra within a multidimensional spectral array can be baseline corrected by applying the 
correction to the individual spectrum displayed in the Point window. 


When the baseline has been subtracted, ensure 5j 
the corrected spectrum is re-inserted into the 
spectral array by clicking on the ‘blue arrow’ icon 
displayed in the point window, or click [Correct] in 

the Map Analysis dialog window (see section 4.6.9, 

page 147). This must be done before the 
map/profile cursor is moved. 


4.6.3. Spectral Normalization and Correction 
is & 


Opens the Correction dialog window. 


The correction functions allow spectra to be normalized and zeroed, and for a substrate/contaminant 
spectrum to be automatically subtracted. 


4.6.3.1. Correction Dialog Window 


The Correction dialog window allows the user to apply spectral normalization and correction to both 
single spectra, and multidimensional spectral arrays. 
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Correction 


From [24062 To [21158 MTheshold%|10 


Normalisation: 
Mode @ Sum C Aea C Max 


Normalize 

Click on [Normalize] to normalize each spectrum Normalise: 
so that the total area, sum or maximum signal of 
the spectrum is 100. If the “Limits” tick box is 
ticked, the normalization will only be applied within 
the displayed limits. In this case, the spectrum will 
be normalized so that the area, sum, or maximum 
signal within the limits is 100. The limits can be 
adjusted by typing values in the “Limits” boxes, or 
adjusting the cursor positions in the “Corrector” 
window. 


The normalization mode can be selected from the 
“Normalization” section of the dialog window. 


Zero 

Click on [Zero] to automatically subtract a constant 
intensity value from the active spectrum or 
multidimensional spectral array, so that the lowest 
intensity pixel is at zero. When applied to a 
multidimensional spectral array, each spectrum in 
the array is zeroed independently. 


Get 

Click on [Get] to load the active spectrum in the Get 
main LabSpec 5 graphical user interface (GUI) into 

the “Corrector” window. 


Delete 

Click on [Delete] to clear the “Corrector” window, Delete 
and remove the corrector spectrum displayed 

there, 
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Subtract 

Click on [Subtract] to subtract the corrector Subtract 
spectrum (displayed in the “Corrector” window) ~ 
from the active spectrum or multidimensional 

spectral array. 


Multiply 

Click on [Multiply] to multiply the active spectrum Muttiply 
or multidimensional spectral array by the corrector ——= 
spectrum (displayed in the “Corrector” window). 


Correct 

Click on [Correct] to correct the active spectrum or eae 
multidimensional spectral array for the contribution = ———— 
of the corrector spectrum (displayed in the 

“Corrector” window). The intensity of the corrector 

spectrum will be automatically adjusted before 

subtraction to best fit the spectrum. 


If the “Limits” tick box is ticked the corrector 
intensity adjustment will be calculated only within 
the displayed limits. The limits can be adjusted by 
typing values in the “Limits” boxes, or adjusting the 
cursor positions in the “Corrector” window. 


This function is useful if a substrate, diluent or 
contaminant spectrum needs to be removed from a 
sample spectrum. 


Threshold 

Click on [Threshold] to threshold the active Threshold 
multidimensional spectral array. The threshold 

function will be applied to any spectra within the 

array which has a maximum intensity (relative to 

the most intensity spectrum in the array) less than 

the displayed threshold value set in the “Limits and 

Threshold” section. 


The threshold function will convert the spectrum to 
have zero intensity throughout its spectral range. 
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Corrector Window 

The current corrector spectrum will be displayed in 
the Corrector window. Click on [Get] to load the 
active spectrum in the main LabSpec 5 graphical 
user interface (GUI) into the “Corrector” window. 
Click on [Delete] to clear the “Corrector” window, 
and remove the corrector specirum displayed 
there. 


The spectrum in the Corrector window can be 
manipulated using the standard Graphical 
Manipulation Toolbar icons — see section 5, page 
164. 


If the cursors are not visible in the Corrector 
window click on the Center Cursors icon in the Icon 
bar. 


Limits and Threshold 

Set the limits for Normalize and Correct functions 
ticking the “Limits” tick box, and typing the “From” 
(minimum) and “To” (maximum) limit values. 


The limits can also be set by adjusting the position 
of the cursors in the Corrector window. As the 
cursors are moved the “From” and “To” values 
shown in the “Limits and Threshold” section are 
continuously updated. 


Set the threshold value by typing in the desired 
level (in percent, %) in the “Threshold %" box. 


Normalization 
Select the normalization mode for the Normalize 
function. 


o {Sum} — normalize so that the sum of the 
spectrum intensity is 100 

o {Area} — normalize so that the area of the 
spectrum is 100 

o {Max} normalize to the maximum 
intensity point in the spectrum. 
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4.6.4, Smoothing 


im xr 


Opens the Filtration dialog window. 


The smoothing or filtration functions allow spectra to be smoothed, converted to first and second 
derivative functions, or despiked. Typically these functions allow spectral quality to be improved after 
acquisition. 


46.4.1. Filtration Dialog Window 


The Filtration dialog window allows the smoothing and processing functions to be configured and 
performed on both single spectra, and multidimensional spectral arrays. 


Filtration 
Denise 


‘Standard X Apply 


Matrix operations 


Det 


De2 
Medan 


Despike 


Close 


4.6.4.1.1. Denoise 


The Denoise function is a unique noise reduction algorithm which can be used to significantly 
enhance spectrum quality without losing subtle spectral information. 


Standard smoothing functions can result in loss of peak shape and position, and subtle features (such 
as weak shoulders on a strong band) can be lost. The Denoise function ensures that all this important 
information is retained, whilst still reducing noise in the spectrum. 


The spectra shown right illustrate the effect of the 
Denoise function. 
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Two main Denoise algorithms are available from the “Denoise” drop down box: 


o Standard: recommended for spectra with signal to noise = 20 
o Lite: recommended for very noisy spectra with signal to noise < 20 


In addition, both algorithms can be used with an integrated Despike function to remove random spikes 
(also known as cosmic rays). See also section 3.5.4.7, page 37, for more information about other 
spike filter options in LabSpec 5. 


Note that the Denoise function can be automatically applied to all acquired data through the 
Acquisition > Options dialog window — see section 3.5.4.15, page 46. If a spectrum has had the 
Denoise function automatically applied through Acquisition > Options, it cannot have the function 
applied again through the Filtration dialog window. 


Using the Denoise Function 
Select the desired Denoise algorithm from the Filtration 
“Denoise” drop down box. 


H Close 


Click [Apply] to apply the Denoise algorithm to the Apply 
active spectrum. 


4.6.4.1.2. Matrix Operations 


The functions described below require the 
“Degree”, “Size”, and “Height” values to be set in 
the drop down boxes, as described in the text. 


Smooth 
Click on [Smooth] to apply a Savitsky-Golay Smooth 
smoothing function to the active spectrum. 


Savitsky-Golay smoothing fits a polynomial 
function of a specified “Degree” through a range 
(“Size”) of adjacent pixels, and replaces those 
pixels with the polynomial curve. The window 
where this operation is applied is moved across the 
entire spectrum. The “Degree” and “Size” must be 
set to an appropriate level. 


Typically the smaller the “Degree” and the larger 
“Size” the more significant the smoothing. Note 
that in some cases smoothing can remove or alter 
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features in a spectrum. Smoothing should be used 
with care. 


Dert 

Click on [Der1] to convert the active spectrum to 
its first derivative function. At each pixel position 
the derivative is calculated using a defined range 
(“Size”) of pixels either side of it. 


Der2 

Click on [Der2] to convert the active spectrum to 
its second derivative function. At each pixel 
position the second derivative is calculated using a 
defined range (“Size”) of pixels either side of it. 


Median 
Click on [Median] to apply a non-linear median 
smoothing function to the active spectrum. 


Median smoothing replaces a spectrum pixel 
intensity value by the median of intensity values 
within a defined range ("Size") either side of it. 
This replacement process is repeated for all pixels 
in the spectrum. 


Typically the larger the “Size” the more significant 
the median smoothing. Note that in some cases 
median smoothing can remove or alter features in 
a spectrum. Median smoothing should be used 
with care. 


Despike 
Click on [Despike] to remove random spikes (also 
known as cosmic rays) from a spectrum. 


A spike is calculated as a pixel which has an 
intensity greater than the average spectrum 
intensity + "Height". 


The Despike function removes the spike and 
replaces it with a weighted average of the 
surrounding pixels. 


Note that in some cases the Despike function can 
remove or alter features in a spectrum, particularly 
when the spectrum is comprised of very sharp 
peaks. Despike should be used with care. 


Please also see section 3.5.4.7, page 37, for more 
information about other spike filter options in 
LabSpec 5. 
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4.6.5. Fourier Transform 


fA ot 


Opens the Fourier Transform dialog window. 


The Fourier Transform function allows smoothing of a spectrum based on direct Fourier data 
transformation, applying filter and apodization functions. The spectrum is converted into its real and 
imaginary Fourier functions, which essentially represents the spectrum as a combination of wave 
patterns of varying frequency. Smoothing can be applied by removing high frequency contribution 
(corresponding to noise) and leaving medium and low frequency contribution (corresponding to 
Raman peaks). 


The Fourier Transform smoothing function can be performed on both single spectra, and 
multidimensional spectral arrays. 
4.6.5.1. Fourier Transform Dialog Window 


The Fourier Transform dialog window displays the Fourier functions of the active spectrum, and 
provides Apodization and Filter options for the transformation. 


Fourier 


Fourier Data 
a0? 


Lima [57-7358 


Fourier Data 
The Fourier Data window displays the real and Fe DAR: 
imaginary Fourier functions of the active spectrum. 


The red cursor can be used to set the high pa 
frequency limit — frequencies above the limit Fi 
position will be removed from the spectrum. bs 


Typically the lower the cursor position the more 100. 

smoothing is applied. At position 0 the spectrum is ô $ E] i w 
fully smoothed (to a flat line). At position 100 the 

spectrum is fully unsmoothed. 
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Limit 

The Limit allows manual control of the “limit” cursor 
displayed in the Fourier Data window. Type in the 
required cursor position value (ranging between 0 
and 100) and click on [Go]. 


Apod. 

Select the type of apodization to be used in the 
Fourier transformation from the “Apod.” drop down 
box. The apodization reaches zero at the Limit 
position. 


Four modes are available: 


No: no apodization 

Line: linear apodization function 
Sqrt: parabolic apodization function 
Cos: cosine apodization function 


oo00 


Filter 
Select whether a filter will be used for the Fourier 
transformation, using the “Filter’ drop down box. 


Two modes are available: 


o No: no filter 
o Traffic: traffic filter 


OK 

Click [OK] to permanently apply the smoothing to 
the active spectrum, and close the Fourier 
Transform dialog window. 


Cancel 

Click [Cancel] to close the Fourier Transform 
without applying the smoothing. The original 
spectrum will be left unchanged. 


Apo [No 


fe fro] 


ox 


Cancel 


4.6.5.2. Using the Fourier Tranform Function to Smooth a Spectrum 


Select a spectrum to be smoothed. 


Open the Fourier Transform dialog window by 
clicking on the Fourier Transform icon in the Icon 
Bar. 


fA ae 


Medical | uctor | Scient 


LabSpec 5 user manual 


Page | 128 


HORIBA 


HORIBA 


Scientific 


The real and imaginary Fourier functions of the 
active spectrum are displayed in the Fourier Data 
window. 


Select the Apodization and Filter functions to be 
used from the “Apod.” and “Filter” drop down 
boxes. 


Set the limit for high frequency contribution which 
will be removed from the spectrum. The spectrum 
is continuously updated allowing the degree of 
smoothing to be monitored. The limit can be set in 
two ways: 


o Click and drag the red cursor in the 
Fourier Data window. 


o Type in the required limit into the “Limit” 
box, and click [Go]. 


When the desired smoothing is achieved, click 
[OK] to permanently apply the smoothing to the 
active spectrum and close the Fourier Transform 
dialog window. Alternatively click [Cancel] to 
close the dialog window without applying any 
smoothing to the spectrum. The spectrum will be 
left unchanged. 


Se leis) ee 
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4.6.6. Math 
mi g 


Opens the Math dialog window. 


Arithmetic functions can be applied to the intensity values of an active spectrum. Additionally, the 
Extended Range spectral acquisition “Combine data” function can be applied post-acquisition through 
the Math dialog window. 


The Math functions can be performed on both single spectra, and multidimensional spectral arrays. 


4.6.6.1. Math Dialog Window 


The Math dialog window contains text input boxes so that arithmetic functions can be created, and 
then applied to the active data. 


Const* 


Func 1 


Func 2 


Conbine % Adust intensity levels 
Omer Fe Remove combined datas 


Help 


Const+ 
The “Const+” function adds a constant intensity 
value to all pixels in the active spectrum. 


Type in the desired constant, and click on the const 


adjacent [Go] button to apply the function to the 
active spectrum. A positive constant will be added 
to the spectrum intensity values; a negative 
constant will be subtracted from the spectrum 
intensity values. 
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The example right shows the result of applying 
“Const+"=1200 to a spectrum. 


The “Const+” function can also be applied using 
the “Add Constant” icon in the Graphical 
Manipulation toolbar — see section 5.8, page 170. 


Const* 
The “Const*” function multiplies all pixel intensity 
values in the active spectrum by a constant value. 


Type in the desired constant, and click on the 
adjacent [Go] button to apply the function to the 
active spectrum. A constant greater than zero will 
increase the spectrum intensity; whilst a constant 
less than zero will decrease the spectrum intensity. 


10 0004 


: 


Intensity (ent) 
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The example right shows the result of applying 10.0007] 
“Const*"=2.5 to a spectrum. 30004 
60004 
40004 


10.0007] 


8.0004 


6 000-4 


40004 


The “Const*” function can also be applied using 
the “Multiply by Constant’ icon in the Graphical 
Manipulation toolbar — see section 5.9, page 171. 


x 


Func 1 and Func 2 
The “Func 1” and “Func 2" sections allow arithmetic functions to be created by the user, and applied 
to the active spectrum. 


The terminology used for these functions are as follows: 


o xand y refer to the intensity values of spectra which are open in LabSpec 5. x is the active 
data file, and y is the other data file open in LabSpec 5. In the event that there is more than 
one spectrum which could be used for y a message box will ask for the y spectrum to be 
chosen from a list. 

o a, band c refer to the values of the first, second and third axes of the active data file. 

o Standard arithmetic functions are also possible, including +, -, *, /, ^, exp, log, sin, asin, 
cos, acos, tan, atan, abs, sqrt etc. 


As an example, if “Func 1" = x + y, x refers to the intensity value at each pixel of the active spectrum, 
and y refers to the intensity value at each pixel of another open spectrum. Assume the two spectra 
have values as follows (where a represents the spectral axis): 


a> 1 2 3 4 5 6 7 8 
x> 10 12 15 25 22 13 10 7 
y> 1 2 3 2 1 1 4 3 
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applying the function x + y to this data will result in the following values: 


a> 1 2 3 4 5 6 rd 8 
x> 11 14 18 27 23 14 14 10 
y> 1 2 3 2 1 1 4 3 


As another example, if “Func 1” = x + 2*a, x refers to the intensity value of each pixel of the active 
spectrum, and a refers to the first axis (i.e., the spectral axis, with units Raman shift, cm") value of 
each pixel. Assume the data has the following values: 


a> 1 Fd 3 4 5 6 vA 8 
x> 10 12 15 25 22 13 10 7 


applying the function x + 2*a to this data will result in the following values: 


a> 1 2 3 4 5 6 ? 8 
x> 12 16 21 33 32 25 24 23 sse 
Type in the desired arithmetic function for either Fuge} 


“Func 1" or “Func 2”, select the appropriate active 
spectrum (corresponding to x in the function), and 
click on the adjacent [Go] button. 


If there are multiple options for the spectrum y, a 
“Select Y” message box will ask for the desired 
spectrum to be selected. Click on the desired 0532 300_t 
spectrum and then click [OK] to complete the 
arithmetic procedure. 


Combine 

The “Combine” function allows individual spectral 
windows in an Extended Range spectrum 
acquisition to be glued together to yield a single 
spectrum. This process can also be applied 
automatically during an Extended Range 
acquisition (see section 3.5.6, page 49). 


Equally, the “Combine” function can be used to 
create an average spectrum from all open spectra. 


Set the options as desired: 


o Adjust intensity levels: if this box is ticked 
the baselines of the individual spectral 
windows will be adjusted prior to gluing, 
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to yield a seamless final spectrum. See 
section 3.5.6.3, page 53, for tull 
information about this mode. 

o Remove combined datas: if this box is 
ticked the individual spectra or spectral 
windows will be deleted after 
combination, leaving only the single 
combined spectrum on screen. 


Click on the adjacent [Go] button to apply the IY Adutintensiy leves Ce] 
“Combine” process. F7 Remove combined datas 


4.6.7. Peak Searching and Fitting 


WA, ik 


Opens the Peaks dialog window. 


The Peak Searching and Fitting module allows peaks in a spectrum to be automatically labelled by 
their position, and full peak fitting can be carried out to fully characterise peak parameters such as 
position, amplitude, full width at half maximum height (FWHM) and area. Overlapping peaks can be 
fully deconvoluted through the peak fitting routine. 


The Peak Searching and Fitting functions can be performed on both single spectra, and 
multidimensional spectral arrays. 
4.6.7.1. Peaks Dialog Window 


The Peaks dialog window allows the peak searching, labelling and fitting processes to be configured 
and applied, and displays the peak parameters after fitting. 


Peaks 


Options 


Function [GaussLoren +] 


Use aea 
Search 
Level) 
pean a 
Size(pnt) [8 
pu 
Fitting 
Iteration [100 
Skip (pnt) [0 
Enor [1.737 17e005 


Variables... 
Options. 
Functior 


I Baseline 
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Peak Options 

Select the appropriate function to be used for peak 
fitting from the “Function” drop down box. Three 
default functions are provided: 


o Gaussian 
o Lorentzian 
o Mixed Gaussian-Lorentzian 


Other functions can be defined by clicking on 
[Functions...] in the Peaks dialog window — see 
4.6.7.5, page 144, for full information. 


If “Use area” is ticked the peak fitting routines will 
also calculate the area of the peak(s). When “Use 
area” is unticked only the default peak parameters 
will be calculated. These are peak position, 
amplitude (i.e., maximum height), full width at half 
maximum height (FWHM) and (for mixed 
Gaussian-Lorentzian functions) the degree of 
Gaussian contribution. 


Search Options 

Set the parameters used for automatic peak 
searching and identification. The search routine 
locates local intensity maxima, and assigns these 
as peaks. 


A local maximum must be greater than a certain 
percentage of the maximum intensity in the whole 
spectrum. The “Level (%)" parameter defines this 
percentage of maximum spectral intensity. 
Typically, as the “Level (%)" is increased, only the 
most intense peaks will be identified. If low 
intensity peaks need to be identified “Level (%)" 
should be reduced. 


A local maximum is assumed to exist within a finite 
number of adjacent data points. The “Size (pnt)” 
parameter defines this number. Typically, as the 
“Size (pnt)” is increased, only peaks which are 
widely separated will be identified. If close lying 
peaks need to be identified “Size (pnt)" should be 
reduced. 


The “Level (%)" and “Size (pnt)" values can be set 
by typing a value in the appropriate box, or using 
the appropriate scroll bar. The peak labelling 
displayed on the active spectrum will update 
continuously, so that the result can be monitored. 
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Fitting Options 

Set the parameters used for the peak fitting 
routine. This routine uses a Levenberg-Marquardt 
non-linear peak fit algorithm, and iteratively adjusts 
all peak parameters to minimise the standard error. 


The maximum number of iterations can be set by 
typing an appropriate number in the “Iteration” box. 
Typically the larger the iteration number the more 
accurate the final fit result will be, but the longer 
the process will take. 


The algorithm can be set to miss out data points 
within the spectrum, in order to speed up the 
process. “Skip (pnt)” is used to define how many 
points are missed. 


o “Skip (pnt)” = 0, all data points are used 
for the fitting. 

o “Skip (pnt)” = 1, every second data point 
is used for the fitting routine. 

o “Skip (pnt)" = 2, every third data point is 
used for the fitting routine. 


Typically as “Skip (pnt)” is increased the fit results 
will be less accurate, but the process will be faster. 


The “Error” box displays the Standard Error 
between the fit result and the raw data. The 
smaller the Standard Error the more accurate the 
fit result. 


If the “Baseline” box is ticked the peak fitting 
routine will additionally fit the specified baseline. 
The baseline must be specified first, using the 
Baseline dialog window — see section 4.6.2.1, 
page 115. 


Search 
Click on [Search] to start the automatic peak 
searching and identification routine. 


Adjust the “Size (pnt)” and “Level (%)" to control 
the searching and identification procedure — see 
above for more information about these 
parameters. 


Approx 

Click on [Approx] to run the peak approximation 
routine, which can be used to estimate the initial 
peak parameters prior to fitting. Only the peak 
position and width parameters are adjusted. 
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The peak approximation is a useful function to 
assist in complex peak fitting procedures. Running 
the peak approximation routine prior to full fitting 
ensures that the starting parameters are realistic 
and close to their true values. This reduces the 
possibility of the peak fitting routine locating an 
incorrect solution. 


Fit 

Click on [Fit] to run the peak fitting routine, which 
can be used to calculate peak position, amplitude, 
full width at half maximum height (FWHM), 
Gaussian contribution and area. 


The peak fitting routine can only be used if peaks 
have been located in the spectrum. Peaks can be 
located automatically using the [Search] button, or 
manually by using the “Add peak” icon in the 
Graphical Manipulation toolbar (see section 5.10, 
page 172). 


Init 

Click on [Init] to restore peak parameters in the 
Spim window of a multidimensional spectral array 
to the initial values before the peak approximation 
[Approx] or fitting [Fit] routines were run. 


Clear 
Click on [Clear] to clear all peaks from the active 
spectrum: 


Convert 

Click on [Convert] to convert the active spectrum 
to the sum of the displayed peaks. This function is 
useful to save a theoretical peak fit solution in a 
standard spectrum file format. 


Note that the active spectrum will be overwritten by 
the sum of the displayed peaks. Make sure that 
the file is saved with a different name to ensure the 
original spectrum data is not permanently 
overwritten and lost. 


Peaks... 

Click on [Peaks...] to open the Peak Parameters 
dialog window, to view and manually set peak 
position, amplitude, full width at half maximum 
height (FWHM), Gaussian contribution and area 
values for all peaks labelled on a spectrum. 


Init 


Clear 


Convert 
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See section 4.6.7.2, page 138, for more 
information. 

Variables... 


Click on [Variables...] to open the Peak Variables 
dialog window, to view and set initial values and 
maximum/minimum values for variables within the 
peak fitting routine. 


See section 140 for 


information. 


46.7.3, more 


page 


Options... 

Click on [Options...] to open the Peak Options 
dialog window, to view and set display options for 
the peak labelling and fitting. 


See section 4.6.7.4, 
information. 


143, for more 


page 


Functions... 

Click on [Functions...] to open the Peak Functions 
dialog window, to view and create user defined 
peak shape functions. 


See page 4.6.7.5, page 144, for more information. 


4.6.7.2. Peak Parameters Dialog Window 


LabSpec 5 user manual 


Functions. 


The Peak Parameters dialog window displays peak position, amplitude, full width at half maximum 


height (FWHM), Gaussian contribution and area for all peaks labelled on a spectrum. 


The 


parameters can be manually adjusted and fixed so that the parameter is not varied during the fitting 


routine. 


The Peak Parameters dialog window for individual spectra (e.g., Spectrum window, or Point window 
of a multidimensional spectral array) has the following appearance: 


eo cd e y 
150982 00023% f 10.2287 [- 
15195 m 003197% m 325232 [~ 

1565m 02438 - 17,9693 [- 
761303 0380881 f 14838 
162061 0.375234 [- COCE 
16515m O7 [- 188257 [- 


10913825 | 
054412 M 
a675 m 


Forda 
GaussLorer() 
GauesLover() 
GauesLorer() 
GaussLorert) 
GaussLovert) 
BaussLover() 


The Peak Parameters dialog window for multidimensional spectral arrays (e.g., the Splm window of a 
Multidimensional spectral array) has the following appearance: 
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738443 
735443 

1931.63 - 596393 [~ 
mr 683 [- 
1553 624016 
161051 s9741 [- 


Each row displays the parameters for a single peak: 


o p — peak position, in units as displayed on the spectrum’s X axis, typically Raman shift 
(cm") or nanometers (nm). 

o a-— peak amplitude, in units as displayed on the spectrum's Y axis, typically counts (cnt), or 
counts per second (cnt/s). 

o w -peak full width at half maximum height (FWHM) in units as displayed on the spectrum's 
X axis, typically Raman shift (om) or nanometers (nm). 

o g- Gaussian contribution in a mixed Gaussian-Lorentzian function. The value of Gaussian 
contribution varies from 0 (no Gaussian contribution, fully Lorentzian) through to 1 (fully 
Gaussian). The g column is only displayed when a mixed Gaussian-Lorentzian function is 
selected for peak fitting in the main Peaks dialog window (see section 4.6.7.1, page 134). 

o Formula — the function used for the peak fitting, as selected in the main Peaks dialog 
window (see section 4.6.7.1, page 134). “Gauss()” = Gaussian, ‘Loren()” = Lorentzian, 
“GaussLoren()” = mixed Gaussian-Lorentzian. 

o Area — the area of the peak, in area units based on the units displayed on the spectrum’s X 
and Y axes. The Area column is only displayed if the “Use area” box is ticked in the main 
Peaks dialog window (see section 4.6.7.1, page 134). 

o Fix - the “Fix” tick boxes to the right of each of the p, a, w and g parameters allows a 
parameter to be fixed. A fixed parameter will not be varied during the peak fitting routine. 
When a box is ticked the parameter is fixed. When a box is unticked the parameter will be 
varied during the fitting routine. 

o Map — the “Map” tick boxes (which are only displayed for the Splm window of a 
multidimensional spectral array) to the right of each of the p, a, w, g and Area parameters 
allows a profile or map image to be generated based on the parameter. For example, it is 
possible to create an image based on peak position, illustrating how the peak position varies 
across the map area. To display a profile/image based on a peak parameter tick the 
appropriate box and click [Apply]. A new map profile/image will be created. To close the 
map profile/image, untick the box and click [Apply]. 


Copy 

Click on [Copy] to copy the parameters displayed 
in the Peak Parameters dialog window. 
Parameters which have been copied can be 
pasted into other programmes (such as Microsoft 
Office) or into the Peak Parameters dialog window. 


Copy 


This function can be used to copy peak parameters 
from one spectrum and paste them to another 
spectrum (using [Paste]). 
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Paste 
Click on [Paste] to paste parameters in the Peak Paste 
Parameters dialog window. 


This function can be used to paste peak 
parameters copied (using [Copy]) from one 
spectrum to another. 


Apply 
Click on [Apply] to update the peak(s) displayed A 

pply 
on the spectrum according to parameters in the aw | 
Peak Parameters dialog window. 


This button must be used when parameters are 
manually adjusted in the Peak Parameters dialog 
window. The peaks displayed on the spectrum will 
not reflect the new parameters until [Apply] is 
clicked. 


4.6.7.3. Peak Variables Dialog Window 


The Variables dialog window displays the initial parameters used in the peak fitting procedure, and 
the minimum and maximum values they can take during the fitting procedure. In most cases the 
default values are suitable for general peak fitting routines, but in specific cases the initial parameters 
and their minimum and maximum values can be manually adjusted as required. 


Vaiiables 


The Variables dialog shows the initial (ʻinit”) values, and minimum (“Min”) / maximum (“Max”) values 
for each parameter: 


o p- peak position, in units as displayed on the spectrum’s X axis, typically Raman shift 
(cm") or nanometers (nm). In the example shown above, the initial value of p is the X axis 
position ("x") at which the peak is initially located or positioned, and the position can be 
varied from p-5 to p+5 during the fitting procedure. 

o w -— peak full width at half maximum height, in units as displayed on the spectrum’s X axis, 
typically Raman shift (em") or nanometers (nm). In the example shown above, the initial 
value of w is 3, and width can be varied from 0.001 to 200 during the fitting procedure. 

o a- peak amplitude, in units as displayed on the spectrum’s Y axis, typically counts (cnt), or 
counts per second (cnt/s). In the example shown above, the initial value of a is the Y axis 
position ("y") at which the peak is initially located or positioned, and the amplitude can be 
varied from 0 to the maximum Y axis value ("maxy”) during the fitting procedure. 
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o b,c,d — parameters within the Gaussian/Lorentzian equations. In the example shown 
above, the initial values of b, c and d are 0, and they can be varied from either the inverse 
of the maximum Y axis value (“-maxy”) or the minimum Y axis value (“miny”), to the 
maximum Y axis value (“maxy”) during the fitting procedure. 

o g- Gaussian contribution in a mixed Gaussian-Lorentzian function. In the example shown 
above, the initial value of g is 0.5, and the Gaussian contribution can be varied from 0 (no 
Gaussian contribution, fully Lorentzian) through to 1 (fully Gaussian) during the fitting 
procedure. 


If “Copy” is ticked for a parameter the “min” and “max” values will be displayed individually for each 
peak in the Peak Parameters dialog window. This allows “min” and “max” parameters to be set 
individually for each peak. Note that the “Copy” box must be ticked before the peaks are 
automatically located using [Search] or manually located using the “Add peak" icon in the Graphical 
Manipulation toolbar (see section 5.10, page 172). 


4.6.7. 


Setting the Init, Min and Max Values in the Variables Dialog Window 


Left click in the desired parameter “init”, “min” or “max” box and insert the desired value. Add 
information for each parameter as required. 


4,6.7.3.2. _ Adding Parameters to the Variables Dialog Window 


Additional categories can be added by right £ Variables 
clicking on one of the parameter name boxes and 
selecting “Insert row”. 


A new row will be inserted above the selected 
position, and will display the same name and “init”, 
“min” and “max” values as the original parameter. 
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Double click on the parameter name box to allow Variables 
the name to be edited. Type in the desired 
category name. 


5 


STENE 


Click on any other parameter name box to register Variables 
the new name. 


aaan 
g 


The name given to the new parameter must 
exactly match the name used in definition of 
functions in the Peak Functions dalog window (see 
section 4.6.7.5, page 144). The “ini 
“max” values must be set to appropriate values. 


4.6.7.3.3. Deleting Parameters from the Variables Dialog Window 


Parameters can be deleted by right clicking on the 
parameter name boxes which is to be deleted and 
selecting “Remove row”. 


Cancel 


AAA AAA 


The parameter will be deleted from the Variables 
dialog window. 
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4.6.7.4, Peak Options Dialog Window 


The Peak Options dialog window allows control of the display options for the peak labelling and fitting. 


[aso =]. f0 z] 
I Uee data sye 
IF Shape mulicr 
FF Atach anom 


The following peak labelling and fitting display components can be controlled: 


Text 

Click on the Text “Style” drop down box to set the font, font style, font size and font color used to 
display the peak position on the spectrum. If “Show” is ticked the peak position will be displayed on 
the spectrum. Note that if “Use data style” is ticked the colour will be set to match the spectrum color. 
If “Use data style” is unticked the colour will be set according to the selection made in the “Style” drop 
down box. 


Arrow 

Click on the Arrow “Style” drop down box to set the colour, width and line style for the arrow marker 
indicating the peak position. If “Show” is ticked the arrow marker will be displayed on the spectrum. 
Note that if “Use data style” is ticked the colour will be set to match the spectrum color. If “Use data 
style” is unticked the colour will be set according to the selection made in the “Style” drop down box. 


Shape 

Click on the Shape “Style” drop down box to set the colour, width and line style for the individual peak 
shape(s) displayed on the spectrum. If “Show" is ticked the peak shape(s) will be displayed on the 
spectrum. Note that if “Shape multicolor” is ticked the colour will be automatically selected from a 
default palette; in this case, when multiple shapes are displayed on a single spectrum each shape will 
be a different color. If “Shape multicolor” is unticked the colour will be set according to the selection 
made in the “Style” drop down box; in this case, when multiple shapes are displayed on a single 
spectrum each shape will be the same colour. 


Sum 

Click on the Sum “Style” drop down box to set the colour, width and line style for the sum spectrum 
(i.e., the combination spectrum created by summing all the peak shapes displayed). If “Show” is 
ticked the sum spectrum will be displayed on the spectrum. 


Residual 

Click on the Residual “Style” drop down box to set the colour, width and line style for the residual 
spectrum (i.e., the difference between the sum spectrum and the raw data). If “Show” is ticked the 
residual spectrum will be displayed on the spectrum. 
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Format 

Click on the Format left hand “Style” drop down 
box to set the number of display characters for the 
peak position value. 


x 
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| a 

P Se nc 
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Click on the Format right hand “Style” drop down 
box to set the number of decimal places to be Optone 


displayed for the peak position value. | teat fistines z] 
ma a 
|se a 
rs 
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Use data style 


When “Use data style” is ticked the display color of the peak label text and arrow marker will be set to 
match the spectrum color. If “Use data style” is unticked the color will be set according to the 
selection made in the respective “Style” drop down box. 


Shape multicolor 

If “Shape multicolor” is ticked the individual peak shape display colour will be automatically selected 
from a default palette; in this case, when multiple shapes are displayed on a single spectrum each 
shape will be a different color. If “Shape multicolor” is unticked the colour will be set according to the 
selection made in the “Style” drop down box; in this case, when multiple shapes are displayed on a 
single spectrum each shape will be the same colour. 


Attach arrow 
If “Attach arrow” is ticked the peak arrow marker will be positioned immediately above the peak. If 
“Attach arrow’ is unticked the peak arrow marker will be positioned at the top of the spectrum window. 


4.6.7.5. Peak Functions Dialog Window 


The Peak Functions dialog window allows custom peak fitting formulae to be defined, so that shapes 
other than the default Gaussian, Lorentzian and mixed Gaussian-Lorentzian can be used. For 
example, with the Peak Functions dialog window peak shapes such as Voigt or asymmetric Gaussian 
can be used. 
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To define a custom peak shape formula type the shape name in a “Name” text box, and input the 
formula in the “Formula” text box. The name will be displayed in the main “Functions” drop down box 
in the main Peaks dialog window. 


Any parameter can be used, but it must also be defined as a parameter in the Peak Variables dialog 
window (see section 4.6.7.3, page 140). Note that certain parameters are predefined: 


o p- peak position, in units as displayed on the spectrum’s X axis, typically Raman shift 
(cm) or nanometers (nm). 

o a- peak amplitude, in units as displayed on the spectrum’s Y axis, typically counts (cnt), or 
counts per second (cnt/s). 

o w -— peak full width at half maximum height (FWHM) in units as displayed on the spectrum's 
X axis, typically Raman shift (cm") or nanometers (nm). 


4.6.8. Profile 
D p 
Opens the Profile dialog window. 


The Profile dialog window displays an intensity profile across an image (such as optical image, or two 
dimensional Raman mapped image). 


Profile 
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Profile 

The “Profile” window displays the image intensity 
profile at the cursor position. The scales for the X 
and Y axes are taken directly from the image itself. 


The profile is created in either a horizontal (X axis) z 
or vertical (Y axis) direction in the image, ||} 
depending on the selection made in the drop down 
box: 

o Hor- horizontal (X axis) 

o Ver- vertical (Y axis) 
Corr 


Click on [Corr] to modify the image based on Con 
manipulation made to the profile. For example, if 

the profile displayed in the Profile dialog window is 
smoothed, clicking on [Corr] will apply the same 
smoothing function to the entire image in the 
horizontal or vertical dimensions (according to the 
selection of “Hor” or “Ver” in the drop down box). 


4.6.8.1. Displaying an Intensity Profile from an Image 


To display an intensity profile from an image (such 
as optical image, or two dimensional Raman 
mapped image) open the image file. 


In the case of a two dimensional Raman mapped 
image click on the image window (either “Map” or 
“Score”). Select the component from which the 
profile is to be created, using the tags in the right 
hand Data bar (see section 6.3, page 198). 


Ensure the cursor mode in the image window is set 
to “Cross” (right click and select “Cursor”, and then 
choose “Cross” from the Style drop down box). 


Open the Profile dialog window by clicking on the 
Profile icon in the Icon bar. 


Position the cursor at the point of the image from 
where the profile is to be created. 
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Select “Hor” or “Ver” from the drop down box in the Profile 
Profile dialog window to create an intensity profile 
in the horizontal (X axis) direction or vertical (Y 
axis) direction respectively. 


The profile is displayed in the Profile dialog 
window. Standard data processing functions (such 
as smoothing, peak fitting or baselining) and 
copy/paste functions can be used with this profile. 


Click [Close] to close the Profile dialog window. Close 
4.6.9. Map Analysis 
h a 


Opens the Map Analysis dialog window. 


The Map Analysis dialog window displays the positions and settings for the “Red”, “Green” and “Blue” 
cursors which are used to create intensity profiles and images from multidimensional spectral arrays 
(including time profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ 
datacubes). The positions and settings can also be manually configured in this dialog window. 


Map Analysis 


Baseline From 
K 1316.34 
x 077.72 

[333194 


Use 

If the “Use” box is ticked for a set of cursors (“Red”, “Green” or “Blue”) then a profile or image will be 
generated displaying the average intensity between the two cursors. The cursor positions are set by 
clicking the “Red”, “Green” or “Blue” cursor icons in the left hand Graphical Manipulation bar (see 
section 5.2, page 165) and dragging the cursors to the desired positions on either the “Splm" or 
“Point” windows, or by typing in desired values into the “From” and “To” boxes in the Map Analysis 
dialog window. 


Note that if “Use” is unticked for all three cursors and “Green/Blue’ is also unticked, the “Map” window 
will not be displayed. To redisplay the “Map” window make sure that at least one of the “Use” boxes 
are ticked, or that the “Green/Blue” box is ticked. 
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Baseline 

If the “Baseline” box is ticked for a set of cursors (“Red", “Green” or “Blue”) then the cursor region is 
first baselined before calculation of the average intensity between the cursors. This mode is useful to 
ensure that the image created truly reflects peak intensity and not general background intensity 
(perhaps from fluorescence or photoluminescence). 


From and To 
Displays the beginning (“From”) and end (“To”) spectral positions for a set of cursors ("Red”, “Green” 
or “Blue”). These can be manually adjusted by typing in desired values and clicking [OK]. 


Green/Blue 

If the “Green/Blue’ box is ticked an additional profile/image is displayed, showing the ratio of average 
intensities of the “Green” and “Blue” cursors (i.e., [Intensitysrcen] / [Intensityeiue]). This display is 
useful to visualize a change in peak ratios within a multidimensional spectral array. 


To remove the “Green/Blue” intensity profile/image untick the box. 


Spectrum 
If the “Spectrum” box is ticked the “Point” window is displayed, showing the spectrum at the current 
cursor position. 


Note that if the “Spectrum” box is unticked, the “Point” window will not be displayed. To redisplay the 
“Point” window tick the “Spectrum” box. 


In the event that the “Point” window is accidentally deleted within the main LabSpec 5 graphical user 
interface (GUI), use the following procedure to re-display the window: 


open the Map Analysis dialog window 

untick the “Spectrum” box 

click [OK] 

re-open the Map Analysis dialog window 

tick the “Spectrum” box 

click [OK] 

the Point window is now displayed in the main LabSpec 5 graphical user interface (GUI) 


e©o0o00000 


Correct 

Click on [Correct] to update the multidimensional in 
spectral array with the “Point” spectrum after it has 

been processed/modified in some way (for 

example, smoothing or baselining). 


The “Point” window only displays data held within 
the multidimensional spectral array, so if the 
spectrum in the “Point” window is modified it is 
necessary to update the actual data in the array by 
clicking on [Correct]. If this is not done, when the 
cursor on the profile/image is moved the 
modifications will be lost — the next time the 
spectrum is displayed in the “Point” window it will 
return to its original form. 
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Load 

Click on [Load] to load a cursor parameters file (in (ea 
.ngp format) so that a previously saved 
configuration of the Map Analysis dialog window 
can be recalled and applied. 


Save 

Click on [Save] to save a cursor parameters file (in Save 
.ngp format) so that the current configuration of the ~ 
Map Analysis dialog window can be saved, and 

recalled at any time. 


Convert 

Click on [Convert] to convert an existing image file ‘conga 
into the LabSpec 5 multidimensional spectral array 

format, including “Splm’, “Point” and “Map” 
windows. 


4.6.10. Create Spectral Profile 


BB = 
Opens the Spectral Profile dialog window. 


The Spectral Profile dialog window allows a 1D multidimensional spectral array to be created from 
individual spectra, and for spectra to be added to, deleted from, and inserted into an existing 1D 
multidimensional spectral array. This function is useful to create profiles from spectra where there is 
sequential change in some experimental parameter (e.g., reaction temperature, or concentration). 


Name 
Type the desired name for a new profile in the Spectral profile 
“Name” text box before clicking on [New] to create 
the profile. 


New 


Click on [New] to create a new spectral profile, New 
using the active spectrum as the first spectrum in Ea 
the profile. 
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If the “Multi” function is active (see section 3.4.2, 
page 23) then all open spectra will be added to the 
spectral profile when it is created. In this case, the 
active spectrum will be added first, followed by all 
other open spectra in the order they appear within 
the right hand Data bar. 


See section 4.6.10.1, page 151, for further 
information. 


Add 
Click on [Add] to add the active spectrum to the 
end of the spectral profile. 


See section 4.6.10.2, page 152, for further 
information. 


Insert 

Click on [Insert] to add the active spectrum to the 
spectral profile at the position shown by the cursor 
in the “Map” window. 


See section 4.6.10.3, page 152, for further 
information. 


Delete 
Click on [Delete] to delete a spectrum from the 
spectral profile. The spectrum at the position 
shown by the cursor in the “Map” window will be 
deleted. 


See section 4.6.10.4, page 153, for further 
information. 


XYZ 

Click on [XYZ] to rotate an XYZ multidimensional 
spectral array so that the data is formatted in the 
default Z.Y.X format (e.g., a Z-stack of YX maps). 
See section 4.5.5.3, page 99, for information about 
controlling the acquisition order for 
multidimensional spectral arrays. 


Medical | 
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4.6.10.1. Creating a New Spectral Profile 


Using File > Open menu, or the Open icon ( v, 
a ) open the individual spectra which are to be 
used to create the spectral profile. 


Open the Spectral Profile dialog window by clicking 
on the Create Spectral Profile icon. 


Type into the “Name” text box a name for the new 
profile. 


Select the first spectrum to be added to position 1 
in the new profile, and click [New] to create the 
profile. The new profile will be created in two 
ways, depending whether the “Multi” function is 
active (see section 3.4.2, page 23): 


o “Multi” active: the active spectrum will be 
added to position 1 in the profile, followed 
by all other open spectra, in the order 
they appear within the right hand Data 
bar. 

o “Multi” inactive: the active spectrum will 
be added to position 1 in the profile. No 
other spectra will be added to the profile. 
Additional spectra can be added to the 
profile using the [Add] button (see 
section 4.6.10.2, page 152) or [Insert] 
button (see section 4.6.10.3, page 152). 


When the profile is created, the standard “Spim”, 
“Point” and “Map” windows associated with a 
multidimensional spectral array will be displayed. 
The profile can now be analysed in the normal 
way, using cursors and modelling. 
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The profile will be created with each spectrum 
assigned to an integer value on the X axis, and the 
X axis label is set to “Points”. To modify the 
scaling and axis label use the Data Range dialog 
window, accessed through the Data > Data Range 
menu, the Data Range icon ( ® / i ), or by using 
the keyboard short cut <CTRL>+D. See section 
3.3.2, page 20, for more information about the 
Data Range dialog window. 


Save the spectral profile (in .ngc format) by 
activating the “Spim” window and using the File > 
Save As menu, or the Save icon (a /@). 


4.6.10.2. Adding Spectra to a Spectral Profile 


To add a spectrum into an existing Spectral Profile, 
use File > Open menu, or the Open icon (SB 
| Œ), or the keyboard short cut <CTRL>+0 to 
open the spectrum which is to be added. 


Select the spectrum, and click on [Add] to 
automatically add the spectrum at the end of the 
spectral profile. For example, if the profile already 
has spectra at positions 1, 2 and 3, a new 
spectrum added to the profile will be at position 4. 


4.6.10.3. 


To insert a spectrum into an existing Spectral 
Profile, use File > Open menu, or the Open on 
(%8 / @), or the keyboard short cut <CTRL>+O 
to open the spectrum which is to be inserted. 


In the profile “Map” window, activate the cursor and 
select the position at which the new spectrum is to 
be inserted. 


Select the spectrum which is to be inserted, and 
click on [Insert] to insert it at the position indicated 
by the cursor. 


In a default spectral profile, the other spectra 
originally at and above this position will be shifted 
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upwards in the profile. For example, if spectra A, B 
and C are currently at positions 1, 2 and 3 ina 
profile of form 1A, 2B, 3C, when spectrum D is 
inserted at position 2, the new profile will take the 
form 1A, 2D, 3B, 4C. 


In a spectral profile where the scale has been 
manually modified using the Data Range dialog 
window (see section 3.3.2, page 20), the first and 
last positions of the profile will remain fixed. The 
positions of spectra within the profile will be 
adjusted when a spectrum is inserted. For 
example, if spectra A, B and C are currently at 
positions 1, 2 and 3 in a manually scaled profile of 
form 1A, 2B, 3C, when spectrum D is inserted at 
position 2, the new profile will take the form 1A, 
1.66D, 2.33B, 3C. If necessary the profile can be 
rescaled using the Data Range dialog window after 
the spectrum has been inserted. 


4.6.10.4. Deleting Spectra from a Spectral Profile 


In the profile “Map” window, activate the cursor and 
select the position from which a spectrum is to be 
deleted. 


Click on [Delete] to delete the spectrum from the Delete 
Position indicated by the cursor position. 


In a default spectral profile, the other spectra 
above this position will be shifted downwards in the 
profile. For example, if spectra A, B, C and D are 
currently at positions 1, 2, 3 and 4 in a profile of 
form 1A, 2B, 3C, 4D, when spectrum B is deleted, 
the new profile will take the form 1A, 2C, 3D. 


In a spectral profile where the scale has been 
manually modified using the Data Range dialog 
window (see section 3.3.2, page 20), the first and 
last positions of the profile will remain fixed. The 
positions of spectra within the profile will be 
adjusted when a spectrum is deleted. For 
example, if spectra A, B, C and D are currently at 
positions 1, 2, 3 and 4 in a manually scaled profile 
of form 1A, 2B, 3C, 4D when spectrum B is 
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deleted, the new profile will take the form 1A, 2.5C, 
4D. If necessary the profile can be rescaled using 
the Data Range dialog window after the spectrum 
has been deleted. 


4.6.11. Modelling 


mM a 


Opens the Model dialog window. 


The Model dialog window is used to set up and perform a direct classical least squares (DCLS) 
modelling procedure on multidimensional spectral arrays (including time profiles, Z (depth) profiles, 
temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes) using a set of reference 
component spectra. This procedure is used to identify the distribution of the reference component 
spectra within the spectral array to create a profile/image based on the component distribution. The 
component spectra can be either manually selected (from previously saved spectra, or from within the 
spectral array) or automatically created by LabSpec 5 using a clustering algorithm. 


4.6.11.1. | The DCLS Modelling Procedure 


At each position within the multidimensional spectral array the DCLS modelling procedure finds a 
linear combination of the reference component spectra which best fits the raw data. The resulting 
profile/image is created by showing the contribution (‘score’) of each component (‘loading’) as a 
profile/image. 


For example, if there are three loadings (A, B, and C) with scores (x, y and z) the sum, S, of the linear 
combination is represented by: 


S=[x*A]+[y*B]4+[z*C] 


A, B, C are the loadings, e.g., reference spectra of pure components. 
x, y, z are the scores, e.g., the ‘amount’ of each loading necessary so that S matches the raw data. 


Normalized Modelling 

When the modelling procedure is normalized (i.e., the “Normalize” box is ticked prior to performing the 
modelling procedure), the reference component spectra (loadings) are normalized before the 
modelling procedure takes place. 


The scores are normalized so that the combination of all scores adds to 100%. If normalization is 
turned off after normalized modelling has been performed, the scores are shown as their true values. 


Unnormalized Modelling 

When the modelling procedure is unnormalized (i.e., the “Normalize” box is unticked prior to 
performing the modelling procedure), the reference component spectra (loadings) are used with their 
raw intensities during the modelling procedure. Unnormalized modelling must be used if quantitative 
analysis is required, since the actual intensity of each reference component spectrum relates directly 
to the its concentration. 
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The scores are shown as their true values. If normalization is turned on after unnormalized modelling 
has been performed, the scores are displayed as normalized values so that the combination of all 
scores adds to 100%. 


4.6.11.2. | The “Create” Clustering Procedure 


The ‘Create” clustering procedure automatically identifies a number of reference component spectra 
(loadings) using a factor analysis algorithm. This algorithm searches the entire multidimensional 
spectral array and locates a number of clusters of similar spectra, where the average of each cluster 
is as different from the other cluster averages as possible. The number of clusters is specified in the 
“Factors” drop down box. 


Once the average spectra have been identified in this way they are used as loadings in the DCLS 
modelling procedure, as described above (section 4.6.11.1, page 154). 


4.6.11.3. The Model Dialog Window 


The Model dialog window allows reference component spectra to be manually added to the modelling 
procedure, in addition to automatic generation of component spectra with subsequent modelling using 
the “Create” clustering procedure. The display mode of the modelling result can also be configured 
through the dialog window. 


Properties 
Name 


Factors 


Tht) 
[T Allow negative scores 


I Show etror map 


7 Modelsum | ~ 
Enoi (a) 


IZ Normalize model 


Name 

Type in a name in the “Name” text box for each reference component spectrum to be used in the 
modelling procedure, prior to clicking on [Get] to start the modelling. See section 4.6.11.4, page 157, 
for more information about how to use the modelling procedure. 


Factors 

Select the number of factors to be automatically created using the “Create” clustering procedure. See 
section 4.6.11.5, page 161, for more information about how to use the automatic “Create” clustering 
procedure. 


Thr(%) 

Type in a value (in percent, %) in the “Thr(%)” text box to set the intensity threshold for the automatic 
“Create” clustering procedure. The threshold ensures that low intensity spectra will be excluded from 
the “Create” clustering procedure — spectra with a maximum signal level less than the threshold value 
(in percent, %) of the highest signal intensity within the entire spectra array will be ignored. 
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Allow Negative Scores 

If “Allow negative scores” is ticked the scores for the loadings can take both positive and negative 
values. If it is unticked the scores for the loadings can only take positive values. See section 
4.6.11.1, page 154, for an explanation of the modelling procedure, and what the ‘scores’ and 
‘loadings’ are. 


Show Error Map 

If “Show error map” is ticked an additional score profile/image will be displayed based on the error 
between the sum of the linear combination and the raw data. Regions of high error (bright intensity) 
indicate a bad fit, and could be caused by a missing reference component spectrum. 


To remove the error profile/image untick the “Show error map" box. 


Model Sum 

If “Model sum” is ticked the sum of the linear combination will be displayed in the “Point” window, in 
addition to the score/loading information. Select the colour for the sum spectrum from the drop down 
box. 


Error Text 
Select the text colour from the drop down box for the error value displayed in the “Point” window. 


Normalize Model 

The normalization mode for the modelling procedure can be controlled using the “Normalize model” 
tick box. See section 4.6.11.1, page 154, for more information about the modelling procedure and 
normalization. 


Get 

Click on [Get] to load the currently active spectrum 

as a reference component spectrum and start the [| 
modelling procedure. See section 4.6.11.4, page 

157, for more information about how to use the 

modelling procedure. 


Get All 

Click on [Get All] to load in multiple model spectra aA 
saved from a previous modelling procedure, and EEn 
start a new modelling procedure using them. This 

function is useful to apply a modelling procedure to 

a spectral array using identical reference 

component spectra used for previous spectral 

array modelling. 


See section 4.6.11.4.1, page 160, for more 
information about using the [Get All] button to start 
a modeling procedure with previously saved 
reference component spectra. 
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Create 

Click on [Create] to start the automatic “Create” 

clustering procedure and subsequent modelling. a 
See 4.6.11.5, page 161, for more information 

about how to use the automatic “Create” clustering 

procedure 


4.6.11.4. | How to Model a Multidimensional Spectral Array 


The DCLS modelling procedure can be used with any multidimensional spectral array (including time 
profiles, Z (depth) profiles, temperature profiles, XY maps, XZ and YZ slices, and XYZ datacubes). 
The procedure described here assumes that a spectral array file is currently open, with the “Splm", 
“Point” and “Map” windows visible. 


Open the Model dialog window by clicking on the aay 


Modelling icon. 

Select whether loading scores can take both Model 

positive and negative values, or just positive values Properties 

using the “Allow negative scores” tick box. If — EN 
“Allow negative scores” is ticked the scores for the Foci fa El 
loadings can take both positive and negative S 


values. If it is unticked the scores for the loadings EETA 


can only take positive values. See section F Model sum [=] 
4.6.11.1, page 154, for an explanation of the Enoet a -] 


modelling procedure, and what the ‘scores’ and F7 Nomakeo model 
‘loadings’ are. In general “Allow negative scores” 
should be unticked, and it is recommended that it 
is ticked for specialized analysis only. 


Select the normalization mode of the modelling Model 
procedure, by either ticking or unticking the Properties 
“Normalize model” box. For general analysis of the ooo 
spectral array, and characterisation of component lA E:| 
distribution normalized modelling will be suitable. So i 

ae n ER i T Allow negative scores 
If quantitative analysis of component distribution KOCE 
within the spectral array is required, unnormalized F Medd sam [=] 


modelling must be used. See section 4.6.11.1, Enorten i | 
page 154, for more information about the 
normalization modes. 


Select a spectrum which is to be used as a 
reference component spectrum in the modelling 
procedure. The spectrum can be selected in two 
ways: 


o Locate a ‘pure’ reference component 
spectrum from within the spectral array 
using the cursor in the “Map” window. 
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Click on the “Point” window to select the 
spectrum. 

o Open an existing spectrum file (saved in 
any standard LabSpec spectrum format) 
using File > Open, or the Open icon ( v 
/ œŒ), or the keyboard short cut 
<CTRL>+O. Click on the spectrum 
window and select the spectrum. If 
multiple spectra are opened, ensure the 
correct spectrum is selected. 


In the Model dialog window type in a name for the 
reference component spectrum in the “Name” text 
box. This step is not essential, but good naming of 
reference component spectra can assist analysis 
and understanding of the results obtained at the 
end of the modelling procedure. If a name is not 
needed, then ensure the “Name” text box is blank 
- delete any entry which is already present. 


Click on [Get] in the Model dialog window. The 
selected spectrum will be loaded, and the 
modelling procedure will be started. Two new 
windows will be created in addition to the standard 
“Splm”, “Point” and “Map” windows: 


o “Scores” window -—- displays the 
profile/image based on the loading 
scores calculated by the modelling 


procedure. 
o “Model” window — displays the reference 
component spectra used by the 


modelling procedure. 


Note that the cursors displayed in the “Map” and 
“Score” windows are linked, and both will move 
when one is manipulated with the mouse. 


LabSpec 5 user manual 


Model 


[== 
= | 


ma pooo 
I Alov negative scores 
| I Show erot map 
Model [=] 
Eronet =] 


 Nomaice madel 


Page | 158 


HORIBA 


Medical | 


HORI BA © 


Scientific 


Repeat the process to add more reference 
component spectra to the modelling procedure, by 
selecting (one at a time) additional spectra and 
clicking on [Get] for each spectrum. The “Score” 
and “Model” window will update each time. 


Continue until all necessary reference component 
spectra have been included in the model for the 
spectral array. 


The error profile/map can be used to check that Model 
there are no regions of high error, which often | | rosene: 
indicates that a further reference component 


spectrum is necessary. The error profile/map can faas [6 =] 
be activated by ticking the “Show error map” box. mapo 
It will be displayed as another colored image in the Le ls 


[Tow eres mn] 
“Score” window. Fs 


Once the modelling procedure has been 
completed the “Point” window displays the 
following spectra: 


o Raw data: 


In addition, in the top right hand comer of the 
window a summary of the modelling result is 
displayed. This shows the contribution of each 
reference component spectrum, and the error* 
The contribution is displayed as actual score (if 
“Normalize model” is unticked) or as relative 
percent (if “Normalize model” is ticked). 
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['] Sum spectrum will only be displayed if “Model sum’ is 
ticked, and its color will be according to the color drop down 
box. 


T] Components will be sequentially colored using a default 
palette, The first three components are displayed as red, 
green, and blue. 


[Í] The display color of the error text will be according to the 
“Error text" color drop down box. 


The modelling results can be saved with the 
spectral array data by activating the “Spim” window 
and saving the file in LabSpec 5 .ngc format. The 
save dialog window jis accessed using 
File > Save As..., clicking on the Save icon (“4 / 
E ), or using the keyboard shortcut <CTRL>+S. 
When the spectral array file is next opened the 
“Score” and “Model” windows will also open. 


4.6.11.4.1. Using a Previously Saved Set of Reference Component Spectra 


The How to Model a Multidimensional Spectral Array procedure outlined above is based on each 
reference component spectrum being selected and modelled individually, on a one by one basis. It is 
also possible to recall a previously used set of reference component spectra, and load all spectra 
simultaneously. This is useful if you wish to model a number of spectral arrays in exactly the same 
way, using exactly the same reference component spectra. 


Saving the Reference Component Spectra 

To save a set of reference component spectra associated with a multidimensional spectral array 
model, activate the “Model” window, and save the reference component spectra as a single file (in 
-ngs or .tsf formats) using File > Save All. 


Opening and Loading the Reterence Component Spectra 
The procedure described here assumes that a spectral array file is currently open, with the “Splm’, 
“Point” and “Map” windows visible. 


Open the single file (in .ngs or .tsf format) containing the reference component spectra using File > 


Open, the Open icon ( Cie ), or the keyboard short cut <CTRL>+O. The spectra will be opened 
within a “Model” window. 


Open the Model dialog window by clicking on the Aa a 
Modelling icon. 


Activate the “Model” window, and click on [Get All] GetAll 
in the Model dialog window. Len 


The modelling procedure will be launched using all 
of the reference component spectra. The “Score” 
and “Model” windows will be created once the 
modelling procedure is completed. 
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4.6.11.5. How to Automatically Create a Model for a Multidimensional Spectral Array 


The procedure described here assumes that a spectral array file is currently open, with the “Splm", 
“Point” and “Map” windows visible. 


Open the Model dialog window by clicking on the Aa & 


Modelling icon, 

Select whether loading scores can take both Hodel 

positive and negative values, or just positive values Properties 

using the “Allow negative scores” tick box. If Hares EN 
“Allow negative scores” is ticked the scores for the at sl 
loadings can take both positive and negative mwa Mo 


values. If it is unticked the scores for the loadings 


T Show errot map 
can only take positve values. See section F Model sum ME +] 


4,6.11.1, page 154, for an explanation of the Enoet M 7) 
modelling procedure, and what the ‘scores’ and FZ Normakze madel 
‘loadings’ are. In general “Allow negative scores” 
should be unticked, and it is recommended that it 
is only ticked for specialized analysis only. 


Select the normalization mode of the modelling Model 
procedure, by either ticking or unticking the Properties 
“Normalize model” box. For general analysis of the co A 
spectral array, and characterisation of component Sat E! 
distribution normalized modelling will be suitable. Sua 

ienai, é a "i T Allow negative scores 
If quantitative analysis of component distribution P 
within the spectral array is required, unnormalized | | p wann MEN] 


modelling must be used. See section 4.6.11.1, Enoten N ~) 
page 154, for more information about the 


normalization modes. 


Type in a generic name for the component spectra Model 
in the “Name” text box. The created component 


TEE 
spectra will be labelled sequentially in the form 


name_1, name_2 etc. This step is not essential, eee E] 
but good naming of reference component spectra Sl g 


can assist analysis and understanding of the a 
i i I Show enor map 
results obtained at the end of the modelling F Moc sm [=] 
procedure. If a name is not needed, then ensure Eronet =] 
the “Name” text box is blank — delete any entry  Noratze model 


which is already present. 
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Type in a value (in percent, %) in the “Thr(%)" text 
box to set the intensity threshold for the “Create” 
clustering procedure. The threshold ensures that 
low intensity spectra will be excluded from the 
“Create” clustering procedure — spectra with a 
maximum signal level less than the threshold value 
(in percent, %) of the highest signal intensity within 
the entire spectra array will be ignored. For 
general analysis 10% is suitable, but the value 
should be adjusted as required. 


Select from the “Factors” drop down box the 
number of component spectra which are to be 
created using the clustering algorithm. 


Note that the number of component spectra should 
be chemically meaningful. If in doubt, start with a 
small number, and increase it if the modelling 
results do not look correct. 


Click on [Create] to start the “Create” clustering 
procedure, and subsequently launch the modelling 
procedure using the created component spectra. 
The “Score” and “Model” windows showing the 
results will be created once the modelling 
procedure has been completed. 


The modelling results can be saved with the 
spectral array data by activating the “Splm” window 
and saving the file in LabSpec 5 .ngc format. The 
save dialog window is accessed using 
File > Save As..., clicking on the Save icon (“4 I 
E ), or using the keyboard shortcut <CTRL>+S. 
When the spectral array file is next opened the 
“Score” and “Model” windows will also open. 
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Page | 162 


HORIBA 


dical | Semiconductor | Scient 


HORIBA S 


Scientific 
4.7. Stop Active Function Icon 
4.7.1. Stop Active Function 
D e 


Stop the current software function (including data acquisition and data processing). 
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5. Graphical Manipulation Toolbar 


The Graphical Manipulation toolbar located on the left hand side of the LabSpec 5 graphical user 
interface (GUI) provides access to a range of spectrum manipulation and analysis functions. 


This is an active toolbar, and its appearance and content will update according to the currently 
selected window. For example, the options appearing in this toolbar when a spectrum is active will 
differ from those appearing when a video image is active. 


Note that when clicked an icon will be locked N — N 
down. Only one icon can be active and locked 
down at a time. 


At the end of each icon’s description, a list of windows where the icon is available in the Graphical 
Manipulation toolbar is given. The possible windows are as follows: 


Spectrum 
The spectrum display window for individual spectra acquired using the real time display (RTD) 
acquisition ( e ) and spectrum acquisition ( & / it ) modes. 


Video 
The video display window for optical images acquired with the integrated microscope camera(s). 


Spim 
The overlay of all spectra within a multidimensional spectral array. 


Point 
The spectrum at the current cursor position within a multidimensional spectral array. 


Map 
The cursor intensity profile/image display created from a multidimensional spectral array. 


Score 
The score profile/image created by DCLS modelling of a multidimensional spectral array 


Model 
The reference component spectra used for DCLS modelling of a multidimensional spectral array. 


5.1. Pointer 


N 


Activates the cursor (pointer) so that individual X axis and/or Y axis values can be read from the 
window. The cursor values will be displayed in the Status bar (see section 7.5, page 201). 


The cursor can be configured using the Cursor dialog window, by right clicking and selecting “Cursor” 
- see section 8.11, page 218. A number of cursor modes are available: 
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Spectrum, Spim, Point, Model windows 

o Line — single vertical line cursor, displaying the X axis position (S) of the cursor and the 
intensity (1) of the spectrum at the cursor position. 

o Cross — cross hair cursor, displaying the X axis position (S) and Y axis position (I) of the 
cursor. 

o Level — cross hair cursor which tracks the intensity of the spectrum, displaying the X axis 
position (S) and Y axis position (I) of the cursor. In this case, the Y axis position is 
equivalent to the spectrum intensity at the cursor position. 

o Double — two vertical cursors, displaying the X axis position (S) of each cursor and the width 
between the two cursors (W). 

o Peak- three linked vertical cursors, the central one locking to the maximum intensity pixel in 
a peak, and the outer two locking to the pixels closest to the full width at half maximum 
height (FWHM) of the peak. The Peak cursor displays the X axis position (S), intensity (l) 
and approximate full width at half maximum height (W) of the peak at the cursor position. 


Video, Map, Score windows 

o Cross — cross hair cursor, displaying the X axis position (X) and Y axis position (Y) of the 
cursor, and pixel intensity (I) at the cursor position. For the Map and Score windows, the 
spectrum associated with the cursor position will be displayed in the Point window. 
Rect — rectangular cursor (resizeable by left clicking and dragging the drag points), 
displaying the X axis position (X) and Y axis position (Y) of the bottom, right hand corner of 
the rectangular cursor. For the Map and Score windows, the average spectrum from within 
the rectangle is displayed in the Point window. 


o 


Left click to position the cursor at any point on the 
spectrum/profile/image, or alternatively left click 
and drag to move the cursor to the desired 
position 


lf one or both of the cursors are not visible on the 
spectrum/image, do one of the following: 


o Click on the “Center Cursors” icon in the He id 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor’. 


Available for: Spectrum, Video, Model 


5.2. Map Analysis Cursors (SpimRed, SplmGreen, SplmBlue) 
k k R 


Activates the map analysis cursors, allowing profiles/images corresponding to the average intensity 
between the cursor pairs to be generated for multidimensional spectral arrays. Three map analysis 
cursor pairs are available: Red (SplmRed), Green (SplmGreen) and Blue (SplmBlue). 
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Left click to position the closest cursor of the pair at 
the click position, or alternatively left click and drag 
to move the closest cursor to the desired position. 


Note that the map analysis cursors can be set to 
have a fixed width. To do this, right click and 
select “Red cursor’, “Green cursor" or “Blue cursor” 
and tick “Fixed width”. When the cursors have a 
fixed width, left click and drag to scroll the two 
cursors along the spectrum. In this case, it is not 
possible to individually position each cursor in the 
pair. 


If one or both of the cursors are not visible on the 
spectrum/image, do one of the following: 


© Click on the “Center Cursors” icon in the ae Ed 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


The map analysis cursors should be operated in “Double” mode — right click and select “Red cursor’, 
“Green cursor’ or “Blue cursor”, and select “Double” from the “Style” drop down box. 


The Map Analysis cursors should be used in conjunction with the Map Analysis dialog window- see 
section 4.6.9, page 147. 


Available for: Splm, Point 


5.3. Remove Spike 


Oo 


Activates a spike removal tool, allowing random spikes (also known as cosmic rays) to be manually 
removed from a spectrum. 


When this icon is active, the mouse cursor Ñ —-» oO 
h ki 
changes to the Remove Spike cursor. 
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Left click the Remove Spike cursor on a spike in o 
the spectrum to remove it. 


T T 
s00 100 1 s00 


Raman Shit (em) 


| 


T T T 
300 1.000 1500 
Raman Shit (cn!) 


Note that if used on a true Raman peak the Remove Spike tool will modify the peak shape and 
intensity; it should only be used on spikes, and should be used with care. 


Please see the following sections for other spike removal tools available in LabSpec 5: 


Spike Filter section 3.5.4.7, page 37 
Despike section 4.6.4.1.2, page 125 
Denoise section 3.5.4.15, page 46, and section 4.6.4.1.1, page 124 


Available for: | Spectrum, Point, Model 


5.4. Correct Shape 
N 


Activates a pencil drawing tool, allowing manual modification of spectral features. 


When this icon is active, the mouse cursor h ——_»> iN 
changes to the Correct Shape cursor. 


Left click and drag the Correct Shape cursor to 
draw the new spectrum shape as desired. 


Available for: Spectrum, Point, Model 
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5.5. Zoom 
Q 


Activates the Zoom cursor, allowing a small area of a spectrum/profile/image to be studied in detail. 
This icon can be activated with the <CTRL>+M keyboard shortcut. 


When this icon is active, the mouse cursor È — Q 
changes to the Zoom cursor. 


Left click and drag the Zoom cursor to select the 
area which will be displayed in the window. 


Raman Shift (emt) 


| 


7 T T 
s00 600 Tho 


Raman Shift (emt!) 


To rescale the window do one of the following: 


o Click on the “Scale Normalization” icon in SH rd 
the Icon bar- see 4.4.1, page 91. 


o Use the <CTRL>+N keyboard short cut 
for “Scale Normalization”. 


o Right click and select “Rescale” 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 
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5.6. Intensity Shift 
2 


Activates the Intensity Shift cursor, allowing the upper display limit of the intensity axis (Y axis for 
spectra and profiles, Z axis for images) to be manually scaled. 


When this icon is active, the mouse cursor 
changes to the Intensity Shift cursor. 


Left click and drag the Intensity Shift cursor on the ] 
spectrum, profile or image window to adjust the 10000- 
scaling. t 
o Dragging upwards (as in the example 5000- T 
shown right) will make the upper display 
limit of the intensity axis be reduced. 
T T 7 


This is equivalent to zooming in on the 500 1000 1500 
intensity axis; for images the affect will be ao 
to brighten the image. 
o Dragging downwards will make the upper 
display limit of the intensity axis be 


increased. This is equivalent to zooming 50004 
out on the intensity axis; for images the 
effect will be to darken the image. 
2.0004 
1000] 


so 1000 1500 
Raman Shift (em?) 


= Tt 


Intensity (ent) 


Note that this function is purely a display function — 
it does not affect the actual data of the spectrum. 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 


5.7. Scale Shift 
È 


Activates the Scale Shift cursor, allowing the display scales of the X and Y axes to be shifted to higher 
or lower values. 


When this icon is active, the mouse cursor h ——» «fy 
changes to the Scale Shift cursor. 
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Left click and drag the Scale Shift cursor on the 
spectrum, profile or image window to shift scales of 100004 
the X and Y axes. a’ 
sho 180 1500 
Raman Shift (as) 
10.0007 
ow 
o4 
7 7 7 
ò sdo 10 


Raman Shift (er!) 


To reset the X and Y axes scales do one of the 
following: 


o Click on the “Scale Normalization” icon in E] & 
the Icon bar- see section 4.4.1, page 91. 


o Use the <CTRL>+N keyboard short cut 
for “Scale Normalization”. 


o Right click and select “Rescale” 


Available for: Spectrum, Video, Splm, Point, Map, Score, Model 


5.8. Add Constant 
pies 


Activates the Add Constant cursor, allowing a constant intensity value to be added to or subtracted 
from all pixels in the active spectrum (i.e., to shift the entire spectrum up or down in the intensity (Y) 
axis). 


When this icon is active, the mouse cursor h —> Be 
changes to the Add Constant cursor. 
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Left click and drag the Add Constant cursor on the 2.000 


spectrum window to shift the spectrum up ordown, w] 


o Dragging upwards (as in the example 
shown right) will shift the spectrum 
upwards (to a higher intensity position), 5 000-4 
equivalent to adding a constant to the 
spectrum sio 1090 1500 
Dragging downwards will shift the Reassa Sion) 

spectrum downwards (to a lower intensity 
position), equivalent to subtracting a | 
constant from the spectrum. 


o 


20000 


150004 


3 


0004 


5.0004 


sho doo 1500 
Raman Shift (en) 


This function is related to the “Const+” function 
available in the Math dialog window - see section 
4.6.6, page 130. 


Available for: Spectrum, Point, Model 


5.9. Multiply by Constant 

1 
Activates the Multiply by Constant cursor, allowing all pixels in the active spectrum to be multiplied or 
divided by a constant value to be added to or subtracted from all pixels in the active spectrum (i.e., to 


increase or decrease the entire spectrum intensity). 


When this icon is active, the mouse cursor bs — Be 
changes to the Multiply by Constant cursor. 
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Left click and drag the Multiply by Constant cursor 20 000" 
on the spectrum window to shift the spectrum up or 
down. 


15.0004 


o Dragging upwards (as in the example 
shown right) will increase the spectrum 
intensity, equivalent to multiplying the 


spectrum by a constant. 30 1400 1500 
o Dragging downwards will decrease the ERO EE 
spectrum intensity, equivalent to dividing 
the spectrum by a constant. l 
20 00 
15 0004 


50004 


so 100 1500 
Raman Shift (crv) 


This function is related to the “Const*” function 
available in the Math dialog window - see section 
4.6.6, page 130. 


Available for: Spectrum, Point, Model 


5.10. Add Peak 
3 


Activates the Add Peak cursor, allowing manual labelling of a peak position on the spectrum. 


When this icon is active, the mouse cursor R —> + 
changes to the Add Peak cursor. 
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Left click the Add Peak cursor at the desired 
spectrum position to label a peak. The peak label 
will be positioned in the X axis according to the 
click position; the Y (intensity) axis position will be 
automatically set according to the spectrum 
intensity at that position. 


Note that the actual display of the peak label will 
depend on the settings in the Peak Options dialog 
window. See section 4.6.7.4, page 143. 


When the Add Peak cursor is active, and the 
mouse is hovered over an existing peak label, the 
cursor changes to a Move Peak cursor. 


Left click and drag the Move Peak cursor to move 
the peak label to a different position on the 
spectrum. 


LabSpec 5 user manual 
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Raman Shift (em'') 
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When multiple peaks are labelled on a spectrum, 
the active peak label is enclosed in a dashed box. 
Use the Move Peak cursor to activate a different 
peak label, by left clicking on that peak label. 


T 7 
500 1.000 1500 
Raman Shift (cm) 


| 


T 7 
500 1000 1500 
Raman Shift (em!) 


The Add Peak and Move Peak cursors should be used in conjunction with the Peak Searching and 
Fitting module - see section 4.6.7, page 134. 


Available for: Spectrum, Spim, Point, Model 


5.11. Adjust Peak 
x 


Activates the Adjust Peak cursor, allowing peak fit parameters to be manually adjusted prior to fitting. 
The peak position, amplitude and full width at half maximum height (FWHM) can be adjusted using 
this cursor. 


Typically this function requires that the peak shape is visible on the spectrum, so that the shape and 
position can be manually adjusted to approximately fit the raw data. The peak shape display can be 
set in the Peak Options dialog window — see section 4.6.7.4, page 143. 


When this icon is active, the mouse cursor | <_ yd e 
changes to the Adjust Peak cursor. Depending on R t D 3 


the position of the mouse on the spectrum, this 
cursor has three possible forms: 


o When the mouse hovers over a peak M 
label the Adjust Position cursor is 
displayed. 


Page | 174 


Medical | uctor | Scient HORIBA 


HORIBA a 


Scientific 


o When the mouse hovers to the left of a p 
peak label the Adjust Width cursor is 
displayed. 

o When the mouse hovers to the right of a 3 
peak label the Adjust Width cursor is 
displayed. 


Adjustment to a peak shape and position is only 
possible for the active peak label/shape. In a 
spectrum with multiple peak labels/shapes, use the 
Add Peak / Move Peak cursor to activate the peak 
which is to be adjusted — see section 5.10, page 
172. 


Left click and drag on the peak label to adjust its 
position and amplitude. 


F T T 
500 520 540 
Raman Shift (cnr!) 


| 


520.6 


f T 7 
500 520 540 
‘Raman Shift (em!) 
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Left click and drag on either side of the peak to 
adjust the peak full width at half maximum height 
(FWHM). 


o Dragging away from the peak (as in the 
example shown right) will increase the 
full width at half maximum height 


(FWHM). 

o Dragging towards the peak will decrease m ra ar 
the full width at half maximum height ` Raman Shift (cm!) ` 
(FWHM). | 

g 
s 
a 


Shift (em!) 


The Adjust Position and Adjust Width cursors should be used in conjunction with the Peak Searching 
and Fitting module - see section 4.6.7, page 134. 


Available for: Spectrum, Spim, Point, Model 


5.12. Remove Peak 


x 


Activates the Remove Peak cursor, allowing a peak label to be removed from a spectrum. 


When this icon is active, and mouse is hovered h — ë o 
over a peak the mouse cursor changes to the 
Remove Peak cursor. 
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Left click on a peak label to remove it from the 
spectrum. 


920 


T T T 
500 1.000 1500 
Raman Shift (em) 


| 


920 


T 7 
500 1000 1500 
Raman Shift (em) 


The Remove Peak cursor should be used in conjunction with the Peak Searching and Fitting module - 
see section 4.6.7, page 134. 


Available for: Spectrum, Spim, Point, Model 


5.13. Integral 
# 


Activates the Integral cursors and opens the Integral dialog window, allowing the integrated area/sum 
of a region of the spectrum to be calculated. 


Note that this function does not apply any deconvolution of overlapping peaks — if the area of peaks 
which are overlapping needs to be calculated it is necessary to perform a full peak fitting routine. See 
section 4.6.7, page 134 for full information about the Peak Searching and Fitting module. 


Similarly, the baseline function of the Integral cursors uses a basic linear baseline — if more complex 
baselines are present then it is necessary to perform a full baseline subtraction routine. See section 
4.6.2, page 115 for full information about the Baseline Correction module. 
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When this icon is active, the Integral cursors are 
displayed on the spectrum. In addition to the 
cursors the display includes 


10 000: 


Intensity (ent) 


o The shaded part of the spectrum from 
where the area/sum value is calculated 

o The baseline used for the area/sum 
calculation. 


Left click and drag on either cursor to adjust its 
position. The values in the Integral dialog window 
will be automatically updated. 


If one or both of the cursors are not visible on the 
spectrum, do one of the following: 


o Click on the “Center Cursors” icon in the ae bid 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


Available for: Spectrum, Point, Model 


5.13.1. Integral Dialog Window 


The Integral dialog window displays the integrated area/sum of the spectrum between the Integral 
cursors, and allows the information display to be configured, and the cursor positions to be manually 
adjusted. 


7 Integral 


From 
Displays the spectral position of the lower cursor. The value can be manually adjusted by typing in 
the desired value and clicking [Apply]. 
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To 
Displays the spectral position of the upper cursor. The value can be manually adjusted by typing in 
the desired value and clicking [Apply]. 


Top 
Displays the peak Sum or Area above the baseline in the shaded region. Note that Top = Full — 
Base. 


Base 
Displays the peak Sum or Area below the baseline in the shaded region. Note that Base = Full — 
Top. 


Full 
Displays the full peak Sum or Area in the shaded region. Note that Full = Top + Base. 


Format 
Click on the “Format” drop down box to select the maximum number of significant digits displayed in 
the “Top”, “Base” and “Full” boxes. 


Type 
Click on the “Type” drop down box to select whether peak Area or Sum should be calculated and 
displayed in the “Top”, “Base” and “Full” boxes. 


Line 
Click on the “Line” drop down box to set the color, width and line style used to outline the shaded area 
between the Integral cursors. 


Fill 
Click on the “Fill” drop down box to set the color and style used to fill the shaded area between the 
Integral cursors. 


Apply 
Click on [Apply] to update the cursor display on the spectrum according to values manually set in the 
“From” and “To” boxes. 


Copy 
Click on [Copy] to copy the From, To, Top, Base and Full values to the clipboard, so that they can be 


pasted into other programs. 


Note that Integral dialog window will be automatically closed when a different Graphical Manipulation 
icon is activated. If [Close] is used to close the Integral dialog window the Integral icon will still be 
active. To restore the Integral dialog window, activate a different icon, and then re-activate the 
Integral icon; the Integral cursors and dialog window will be displayed again. 
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5.14, Add Baseline Points 
A 


Activates the Add Baseline Points icon, allowing baseline points to be manually added to a spectrum, 
prior to baseline correcting a spectrum. The type of baseline displayed when using the Add Baseline 
Points icon will depend on settings in the Baseline dialog window — see section 4.6.2, page 115. 


When this icon is active, the cursor will change X > + 
from the mouse cursor to the Add Baseline Points 
cursor. 


Left click the Add Baseline Points cursor on the 
spectrum to add a baseline point to the displayed 
baseline curve. If there is no baseline curve on the 
spectrum the first left mouse click in this mode will 
create the baseline. 


1500 
T T T 
500 1 1500 
Raman Shift (cm!) 
When the Add Baseline Points cursor is active, and + —# Ci 
the mouse is hovered over an existing baseline 
point, the cursor changes to a Move Baseline 
Points cursor. 
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Left click the Move Baseline Points cursor to drag 
the baseline point to a new position. 


T 
1500 


500 1000 1 500 
Raman Shift (cra!) 


The Add Baseline Points cursor should be used in conjunction with the Baseline Correction module - 
see section 4.6.2, page 115. 


Available for: Spectrum, Spim, Point, Model 


5.15. Remove Baseline Points 


A 


Activates the Remove Baseline Points cursor, allowing baseline points to be manually removed from 
a spectrum, prior to baseline correcting a spectrum. 


When this icon is active, and the mouse is hovered 
over an existing baseline point, the cursor changes 
to the Remove Baseline Points cursor. 


— D 
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Left click on a baseline point to remove it from the 
spectrum. 


T T T 
500 1000 1500 
Raman Shift (er!) 


| 


aly Ma d 


T T i 
50 1000 1500 
Raman Shift (cma?) 


The Remove Baseline Points cursor should be used in conjunction with the Baseline Correction 
module - see section 4.6.2, page 115. 


Available for: Spectrum, Spim, Point, Model 


5.16. Axes 


Activates the Axes cursor, allowing the position and size of the spectrum/profile/image display in the 
active window to be adjusted. 


When this icon is active, and the mouse is hovered N =i $ 
over the spectrum/profile/image display, the cursor 
changes to the Shift Axes cursor. 
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Left click and drag the Shift Axes cursor to adjust MEZTEZY 
the position of the spectrum/profile/image display 
in the window. 


Spectrum = spectrum 


T 
i 


When this icon is active, and the mouse is hovered 
over one of the axis drag points, the cursor 
changes to the Adjust Axes cursor. 


Left click and drag the Adjust Axes cursor to adjust 
the spectrum/profile/image display size in the 
window. 


Spectrum : spectrum 
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Note that only information visible within the window 
will be active for copy and paste functions. Thus it 
is important that axes titles, scales and the 
spectrum/profile/image display are kept within the 
boundary of the window. 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 


5.17. Points Mapping 


Activates the Points Mapping cursor, allowing positions for an automated multipoint acquisition to be 
specified on the active video image. 


When this icon is active, and the mouse is hovered 
over the video image the cursor will change from to 
the Add Points cursor. 


Left click with the Add Points cursor to add a 
multipoint position to the video image. 


Video 
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The points which are added are sequentially 
numbered, starting at 1. They will be analysed in 
the order they are added. 


When the Add Points cursor is active, and the 
mouse is hovered over an existing multipoint 
position, the cursor changes to the Move/Delete 
Points cursor. 


Left click with the Move/Delete Points cursor to 
delete the existing multipoint position. The other 
points displayed on the video will be renumbered 
accordingly. 


Video: video 


Medical | 


uctor 
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Left click and drag with the Move/Delete Points 
cursor to move the existing multipoint position to a 
new position. 


To clear all existing points and set point 1 at the 
center of the video image do one of the following: 


o Click on the “Center Cursors” icon in the 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


Note that the automated multipoint acquisition is 
started by using the Mapping Acquisition icon — 
see section 4.5.4, page 96. The data is acquired 
as a multidimensional spectral array, with the 
standard Splm, Point and Map windows. 


Available for: Video 
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5.18. Hor Line Mapping 


Activates the Horizontal Line Mapping cursor, allowing a horizontal line for line mapping to be defined 
on the active video image. 


When this icon is active, and the mouse is hovered h > cay 
over the line, the cursor changes to the Shift Hor 
Line cursor. 


Left click and drag with the Shift Hor Line cursor to 
move the line to the desired position on the video 
image. 


When this icon is active, and the mouse is hovered R > > 
over the line drag points (at each end of the line), 
the cursor changes to the Adjust Hor Line cursor. 


Left click and drag with the Adjust Hor Line cursor 
to make the line longer or shorter. 


To clear the existing line, and create a new default 
line at the center of the video image do one of the 
following: 


o Click on the “Center Cursors” icon in the ge pd 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor". 


The Shift Hor Line and Adjust Hor Line cursors should be used in conjunction with the Mapping 
Properties dialog window - see section 4.5.5, page 97. 


Available for: Video 


5.19, Rectangular Mapping 


o 


Activates the Rectangular Mapping cursor, allowing a rectangular area for mapping to be defined on 
the active video image. 


When this icon is active, and the mouse is hovered D > p 
over the existing rectangle, the cursor changes to 
the Shift Rectangle cursor. 
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Left click and drag with the Shift Rectangle cursor 
to move the line to the desired position on the 
video image. 


When this icon is active, and the mouse is hovered 
over the rectangle drag points, the cursor changes 
to the Adjust Rectangle cursor. 


Left click and drag with the Adjust Rectangle 
cursor to adjust the rectangle size. 


To clear the existing rectangle and create a new 
default rectangle at the center of the video image 
do one of the following: 


o Click on the “Center Cursors” icon in the 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


LabSpec 5 user manual 


w «= 


The Shift Rectangle and Adjust Rectangle cursors should be used in conjunction with the Mapping 


Properties dialog window - see section 4.5.5, page 97. 


Available for: Video 
5.20. Line Mapping 


Z 


Activates the Line Mapping cursor, allowing a line for line mapping to be defined on the active video 


image. 


When this icon is active, and the mouse is hovered 
over the line, the cursor changes to the Shift Line 
cursor. 


Left click and drag with the Shift Line cursor to 
move the line to the desired position on the video 
image. 


When this icon is active, and the mouse is hovered 
over the line drag points (at each end of the line), 
the cursor changes to the Adjust Line cursor. 


Left click and drag with the Adjust Line cursor to 
make the line longer or shorter, or to rotate the line 
about the opposite drag point. 


To clear the existing line and create a new default 
line at the center of the video image do one of the 
following: 


h Å — p 
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o Click on the “Center Cursors” icon in the w bid 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


The Shift Line and Adjust Line cursors should be used in conjunction with the Mapping Properties 
dialog window - see section 4.5.5, page 97. 


Available for: Video 


5.21. Circle Mapping 
o 


Activates the Circle Mapping cursor, allowing a circle for mapping to be defined on the active video 
image. 


When this icon is active, and the mouse is hovered È > +p 
over the line, the cursor changes to the Shift Circle x 
cursor. 


Left click and drag with the Shift Circle cursor to 
move the line to the desired position on the video 
image. 


When this icon is active, and the mouse is hovered N — ek T Pal 
over the circle area drag points (at each edge of 

the circle area), the cursor changes to the Adjust 

Circle cursor. 


Left click and drag with the Adjust Circle cursor to 
adjust the circle size. 


To clear the existing circle and create a new 
default circle at the center of the video image do 
one of the following: 


o Click on the “Center Cursors” icon in the w x 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


The Shift Circle and Adjust Circle cursors should be used in conjunction with the Mapping Properties 
dialog window - see section 4.5.5, page 97. 


Available for: Video 
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5.22. Ver Line Mapping 


Activates the Vertical Line Mapping cursor, allowing a vertical line for line mapping to be defined on 
the active video image. 


When this icon is active, and the mouse is hovered D > ey 
over the line, the cursor changes to the Shift Ver 
Line cursor. 


Left click and drag with the Shift Ver Line cursor to 
move the line to the desired position on the video 
image. 


When this icon is active, and the mouse is hovered X > t 
over the line drag points (at each end of the line),  ® 
the cursor changes to the Adjust Ver Line cursor. 


Left click and drag with the Adjust Ver Line cursor 
to make the line longer or shorter. 


To clear the existing line, and create a new default 
line at the center of the video image do one of the 
following: 


o Click on the “Center Cursors” icon in the ae a 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


The Shift Ver Line and Adjust Ver Line cursors should be used in conjunction with the Mapping 
Properties dialog window - see section 4.5.5, page 97. 


Available for: Video 


5.23. Polygon Mapping 
o 


Activates the Polygon Mapping cursor, allowing a polygon for mapping to be defined on the active 
video image. 


When this icon is active, and the mouse is hovered N > + 
over the video image the cursor will change to the $ 
Add Polygon Points cursor. 
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Left click with the Add Polygon Points cursor to Video : video 
add a polygon definition point to the video image. : 


When the Add Polygon Points cursor is active, and + > fy 
the mouse is hovered over an existing polygon 

definition point, the cursor changes to the 

Move/Delete Polygon Points cursor. 
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Left click with the Move/Delete Polgyon Points Video - video 
cursor to delete the existing polygon definition £ A 
point. 


Left click and drag with the Move/Delete Polygon 
Points cursor to move the existing polygon 
definition point to a new position. 
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To clear all existing polygon definition points, and 
set a single point at the center of the video image 
do one of the following: 


o Click on the “Center Cursors” icon in the He bd 
Icon bar- see 4.4.3, page 92. 


o Right click and select “Center cursor”. 


Note that the polygon shape is created by locating 
nearest neighbours to each polygon definition 
point. Slight adjustment of polygon definition 
points may be required to obtain the desired 
polygon mapping shape. 


The Add Polygon Points and Move/Delete Polygon Points cursors should be used in conjunction with 
the Mapping Properties dialog window - see section 4.5.5, page 97. 


Available for: Video 


5.24, Axes3D 
x 


Activates axis drag points on a 3D image, allowing its position, shape and perspective to be modified. 


When this icon is active, four drag points are Image : image * 
activated on the 3D image. 


Left click and drag the drag points to adjust the 
position, shape and perspective of the image: 


Drag Point 1 
Dragging up/down adjusts the size of the vertical 
(intensity) axis. 


Dragging left/right skews the image about its 
center point, keeping the left hand side and right 
hand side vertical axes static. 
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Drag Point 2 
Dragging up/down/left/right adjusts the image 
position within the display window. 


Drag Point 3 

Dragging up/down/left/right skews the image, 
keeping the back and right hand side vertical axes 
static. 


Drag Point 4 

Dragging up/downl/lett/right skews the image, 
keeping the back and left hand side vertical axes 
static. 


LabSpec 5 user manual 


To restore the 3D image to its default display. right click and select Axes, and then click on [Re- 


center image] — see section 8.8.2, page 215. 


Available for: 


Video, Spim, Map, Score (when displayed in 3D mode) 
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6. Data Bar 


The Data bar located on the right hand side of the LabSpec 5 graphical user interface (GUI) allows 
individual data objects (e.g., spectra, images, multidimensional spectral arrays) to be selected from a 
group of open objects. In addition, the Data bar allows control of quick window formatting tools. 


This is an active toolbar, and the number of data object selector radio tags (see section 6.3, page 
198) will automatically update according to number of open objects in the currently selected window. 


4 
t } Quick Select: Single or Multiple data view 
™ + Quick graph settings 
F 
e 5 s 
© Selector radio tags for each open data object 
e 
6.1. Quick Select: Single or Multiple Data View 
The Single and Multiple Data Graph icons allow fast selection of overlay mode for the active window. 
Note that when clicked an icon will be locked 114 a 
down. Only one icon can be active and locked & Ie 


down at a time. 


The overlay mode can also be set using the 
Format and Scale dialog window — see section 8.1, 
page 204. 


6.1.1. 


le Data Graph 


a 


When the Single Data Graph icon is active and locked, only the active data object will be displayed in 
the window. For example, if there are three spectra open, only the active spectrum will be displayed. 
Selecting a different spectrum using the Data bar (see section 6.3, page 198) will cause the selected 
spectrum to be displayed. 
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In the example shown right, there are three open = 
spectra, but only the active spectrum (——) is A 
displayed. c 
500 1-000 1500 
Raman Shift (em!) 
6.1.2. Multiple Data Graph 


t 


When the Multiple Data Graph icon is active and locked, all open data objects will be displayed in the 
window. For example, if there are three spectra open, all three will be displayed in an overlay mode 
in the window. 


In the example shown right, there are three open € 
spectra, all of which are displayed. @ 


T T T 
500 1 000 1500 


Raman Shift cm") 

Note that the overlay mode (“Overlay", “Tile”, 
“Stack”, “Projection” or “Trace") used with the 
Multiple Data Graph icon will be the mode set in 
the Format and Scale dialog window (see section 
8.1, page 204). To adjust the overlay mode right 
click and select “Format and Scale”, and select the 
desired mode from the “Mode” drop down box. 
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6.2. Fast Graph Settings 


When the Fast Graph Settings icon is active and locked, the formatting of axis units and scaling can 
be quickly modified. 


When Fast Graph Settings is active, the titles/units 
and maximum/minimum values on all visible axes 
are underlined. Spectrum: specium 


Left click on an underlined item to modify its 
formatting, by selecting a format from the drop 
down list. 


When Fast Graph Settings is inactive, the 
titles/units and minimum/maximum values on all 
visible axes are not underlined, and their formatting pectrum = spectrum 
cannot be modified using a left click. 


Complete formatting is possible using the Format 
and Scale dialog window — see section 8.1, page 
204 for full information. 


Note that the current status of the Fast Graph 
Settings (i.e., active or inactive) is also displayed in 
the right click menu, under “Fast Settings’. When 
the Fast Graph Settings is active, “Fast Settings” 
will be ticked. 
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6.3. Selector Radio Tags for Open Data Objects 


When multiple data objects (e.g., spectra, images, multidimensional spectral arrays) of a similar type 
are open within a single display window, the Data bar will display a selector radio tag for each object. 


Each radio tag will be displayed in the same colour 
as the data object. 


o An active object has a colorfilled radio Sige 
tag, as shown right. 


o An inactive object has a hollow radio tag, T 
as shown right. 


Hover the mouse cursor over a radio tag to see the 
data object name. 


spectrum_1 
<CTRL>+Click on a radio tag to hide/show an 
individual object. If an object is hidden the radio 
tag will display a red cross. 

o In the example shown right there are w 
three open spectra, all of which are P 
displayed. e 

T T T 
300 1000 1300 
Raman Shift fem") 

o In the example shown right there are w 
three open spectra, but one (——) has Kx 
been hidden using <CTRL>+Click and is (a 
not displayed. 

The spectrum can be shown again by 
<CTRL>+Clicking on its radio tag. 
so 1.000 1500 
Raman Shift (em) 
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7. Status Bar 


The Status bar displays information about system status (e.g., progress of an acquisition), active 
options (e.g., intensity correction, or extended range settings), and cursor values. 


Estimated belt tine 0.0005 sev. AEE - n MENNE Stine? 0.112847 
J 
v 
system active detector progress bar cursor values 
messages options 
7.1. System Messages 


System messages show information relevant to the current operation. Typical examples include the 
estimated time remaining until completion of a measurement, current status/operation of the 
autocalibration routine, or current status/operation of the spectrometer. 


7.2. Active Options 


The Active Options icons indicate whether certain data acquisition options are active — typically these 
are options which have a significant effect on the measurement. 


Photo-bleaching On 

When Photo-bleaching is active (i.e., the photo- ss 
bleaching time is >0s) the Photo-bleaching On icon 

is displayed. 


For more information about Photo-bleaching and 
how to turn it on and off, please see section 
3.5.4.4, page 35). 


Autofocus On 
When Autofocus is active the Autofocus On iconis [AF 
displayed. 


For more information about Autofocus and how to 
turn it on and off, please see section 3.5.4.8, page 
39). 


Intensity Correction On 
When Intensity Correction is active the Intensity 
Correction On icon is displayed. 


For more information about Intensity Correction 
and how to turn it on and off, please see section 
3.5.4.14, page 43. 
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Extended Range On 

When an Extended Range measurement is active 
(i.e., the extended range function is set to either 
Multiwindow or Autoscanning) the Extended 
Range On icon is displayed. 


For more information about Extended Range 
acquisition and how to turn it on and off, please 
see section 3.5.6, page 49. 


7.3. Detector 


LabSpec 5 user manual 


The Detector display shows the detector temperature (in degrees celsius, °C), and (on systems 
equipped with multiple detectors) can be used to switch from one detector to another. 


7.3.1. Detector Temperature 


The detector icon is colored according to the 
temperature status of the active detector, relative 
to the temperature set in the “Detector” dialog 
window (see section 3.5.7, page 57). 


o Actual temperature is between set 
temperature and 5°C above the set 
temperature; detector can be used. 


o Actual temperature is between 5°C and 
10°C above the set temperature. 


Detector can be used, but data acquired 
in this state may exhibit slightly reduced 
quality (signal to noise). 


o Actual temperature is greater than 10°C 
above the set temperature; it is 
recommended that the detector is not 
used. 


Note that use of a detector at high 
temperature will not damage it, but data 
acquired in this state will exhibit 
significantly reduced quality (signal to 
noise). 
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7.3.2. Switching Detector 


On systems equipped with multiple detectors, click | v JY_32 

on the detector icon to view a list of available | Symphony InGiads 
detectors. The currently active detector is Ga-ru 

indicated with a tick. 


To switch detector, select the desired detector from 
the list of available detectors. Note that a detector 
initialization message may be displayed when the 
detector is switched. 


7.4. Progress Bar 


The Progress Bar indicates whether a hardware/software process is active, and displays the 
approximate progress of an active process. It is also possible to temporarily pause a process using 
the Progress Bar “Pause” icon. 


When a process is active, the Progress Bar 
displays a moving circle icon, and blue bars which 
indicate the current progress. Î Î 


0% 100% 
complete complete 


Current 
completion state 


Left click on the “Pause” icon to pause the current 
process. The process will continue until the 
current section of the process is completed, and it 
will then pause. The “Pause” icon will change into 
the “Start” icon. 


Left click on the “Start” icon to re-start a paused 
process. The “Start” icon will change into the 
“Pause” icon. 


When no process is active, the Progress Bar is 
empty. 


7.5. Cursor Values 


The Cursor Value display shows a range of information depending on the type of cursor which is 
active — e.g., the X and Y axis positions of the cursors, the spectrum/profile/image intensity at the 
cursor position, width between two cursors, and approximate peak width. 


The following symbols are used to identify information displayed in the Cursor Value display. 
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o S- spectral (X axis) position in a spectrum. The units will be those selected in Options > 
Unit (see section 3.4.1, page 22), typically Raman shift (cm’') or wavelength (nm). 

o |—intensity. The units for spectra and cursor generated profiles/maps will be those selected 
in Options > Unit (see section 3.4.1, page 22), typically counts (cnt) or counts per second 
(cnt/s). The units for video images will be arbitrary units (a.u.). 

o X, Y, Z-spatial position in a profile or image. The units will be micrometers (um). 

o P — spectral (X axis) width between a paired set of map analysis cursors. The units will be 
those selected in Options > Unit (see section 3.4.1, page 22), typically Raman shift (cm) or 
wavelength (nm). 

o W - approximate peak width as indicated by the Peak cursor. The units will be those 
selected in Options > Unit (see section 3.4.1, page 22), typically Raman shift (cm) or 
wavelength (nm). 
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8. Right Click Menus 


Right mouse clicking on the data windows will display a menu, which typically will allow access to 
additional dialog windows, provides shortcuts to other functions within LabSpec 5, or provides 
information about the current configuration. 


The right click menu is active, and its appearance and content will update according to the currently 
selected window. For example, the options appearing for a Spectrum window will differ from those 
appearing for a video image. 


At the end of each function's description, a list of windows where the function is available in the right 
click menu is given. The possible windows are as follows: 


Spectrum 
The spectrum display window for individual spectra acquired using the real time display (RTD) 
acquisition ( #® / 4 ) and spectrum acquisition ( “& / i ) modes. 


Video 
The video display window for optical images acquired with the integrated microscope camera(s). 


Spim 
The overlay of all spectra within a multidimensional spectral array. 


Point 
The specirum at the current cursor position within a multidimensional speciral array. 


Map 
The cursor intensity profile/image display created from a multidimensional spectral array. 


Score 
The score profile/image created by DCLS modelling of a multidimensional spectral array 


Model 
The reference component spectra used for DCLS modelling of a multidimensional spectral array. 


To display the right click menu, right click EZTEmE 
anywhere within the active window. Left click on a = Ds Fatale 
menu item to open a new dialog window, or run the ieee 


poco 
F Su at 

function. Snov eè 
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ie 
mA 
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Note that setting a function in a right click menu dialog window will only set that function for the active 
window. It is possible to have different settings for different windows. For example, a Spectrum and 
Point window can have different format and scale settings, by applying different settings through the 
Format and Scale dialog window for each window. 
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8.1. Format and Scale 


The Format and Scale dialog window allows control over the window display format, and the data 
scaling within the window. 


Note that depending on the data window selected, the Format and Scale dialog window may slightly 
differ from that shown below. 


[veiy 

Dmenion 0 >] 

Fen st Saal Reto arab | 
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Available for: | Spectrum, Video, Splm, Point, Map, Score, Model 


8.1.1. Style 


The Style section of the Format and Scale dialog window allows control over the appearance of the 
data window, and how data is displayed within it. 


Internal 
Select the internal area color and fill option from 
the “Internal” color drop down box. 


Note that when a data window is copied as an 
image, it will be copied with the default internal 
white background. 


The internal area is shaded in the image shown 
right. 


External 
Select the external area color and fill option from 
the “External” color drop down box. 


Note that when a data window is copied as an 
image, it will be copied with the default external 
white background. 


The external area is shaded in the image shown 
right. 
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Mode 

Select the overlay mode for data objects (e.g., 
spectra, images, multidimensional spectral arrays) 
from the “Mode” drop down box. 


A number of overlay modes are available: 


o Single — display only the currently active Spectrum: spect 
data object in the window. 


o Overlay — display all open data objects in 
the window. 


o Tile — display all open data objects in 
separate tiled sections within the window. 


o Stack — display all open data objects in pectu 
the window, offsetting each by a certain 
amount. 
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o Projection — displays a series of images 
corresponding to the open data object in 
separate tiled sections within the window. 


This mode is only available for 
multidimensional spectral arrays, and is 
intended for display of 3D data sets (e.g., 
XYZ datacubes). 


o Trace - displays a single image from a 
multi-image single data object within the 
window. The scroll bar on the right hand 
side can be used to scroll through each 
image corresponding to the data object; 
the axis value for the image is displayed 
in the top right hand corner of the 
window. 


This mode is only available for 
multidimensional spectral arrays, and is 
intended for display of 3D data sets (e.g., 
XYZ datacubes). 


Dimension 

Select the display dimension from the “Dimension” 
drop down box. The number of dimensions used 
for data display refers to the number of non- 
intensity axes. For example, a simple spectrum is 
considered a 1D display, because it constitutes the 
intensity dimension plus one other dimension (the 
spectral axis, typically Raman shift or wavelength). 
A video image is considered a 2D display, because 
it constitutes the intensity dimension plus two 
spatial axes (X and Y). 


Three display dimensions are available: 


o 1D — simple ‘graph’ presentation, 
typically used for spectra (including 
Spectrum, Splm, Point and Model 
windows). 


Automat 


LabSpec 5 user manual 
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o 2D- simple image presentation, typically Score = model 4 
used for images (including video, map 
and score windows). Multiple images 
can be overlaid in this mode. 


o 8D - for pseudo 3D representation of 2D Soares Paint 
data, where all three axes (intensity plus 
two spatial) are visible. Only a single 
image component can be displayed in 
this mode. 


Note that 3D images are configured 
using the right click menus Axes (see 
section 8.8.2, page 215) and 3Dimage 
(see section 8.18, page 224). 


Use Scroll Bars 
When “Use scroll bars” is ticked, scroll bars will be displayed if part of the data is off scale (e.g., not 
actually displayed in the data window). 


Always Show Scroll Bars 

When “Always show scroll bars" is ticked, the scroll bar display section of the data window will always 
be present, even if all data is displayed within the window. The scroll bar(s) will only become active if 
part of the data is off scale (e.g., not actually displayed in the data window). 


One Data per View 
When “One data per view" is ticked, each data object associated with the data window will always 
open into a new data window. In this case, it is not possible to overlay objects in a single window. 


Preserve Scale Ratio 
When “Preserve scale ratio” is ticked, the aspect ratio will be retained. Typically this function is used 
for image display only. 


Use Data Only with Same X Axis 

When “Use data only with same X axis” is ticked, only data objects which share the same X axis units 
will be opened within the window. Objects with other X axis units will be opened into a new data 
window. For example, if a spectrum with Raman shift (cm) units is already open in a data window, 
when a spectrum with wavelength (nm) units is opened, a new data window will be created for it. 
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8.1.2. Scale 


The Scale section of the Format and Scale dialog window allows control over the scaling of data 
within the data window. 


Each available axis for the active data object is displayed in the “Scale” section, with a number of 
options for its scaling. Typical axes displayed here are: 


o Hor-the X axis, typically the spectral axis for spectra, or the X (um) axis for images. 
o Ver- the Y axis, typically the intensity axis for spectra, or the Y (um) axis for images. 
o Intens — the intensity axis for images. 


From and To 
Displays the start (“From”) and stop (“To”) axis values which will be displayed. These can be 
manually adjusted by typing in desired values and clicking [OK]. 


Freeze 
When “Freeze” is ticked the axis scaling is fixed, and will not be affected by scale normalization (see 
section 4.4.1, page 91), its right click shortcut “Rescale” or its keyboard shortcut <CTRL>+N. 


The axis scaling can also be fixed using the Fast Graph Settings and selecting “Fixed” for the axis 
(see section 6.2, page 197). 


Auto 
When “Auto” is ticked the axis will autoscale to display all data open in the data window. 


The axis scaling can also be set to autoscaling by using the Fast Graph Settings and selecting “Auto” 
for the axis (see section 6.2, page 197). 


Rel 
When “Rel” is ticked all data open in the data window will be displayed with identical minimum and 
maximum intensities. The scale values displayed for the axis will correspond to the active data 


object. 
The data shown right are displayed with normal 10 
scaling. wo 
3 
oo \ 
arn (on 
The data shown right are displayed with relative af 
scaling. The active spectrum is —. ao] 
wd 


sho 100 E 
Kaman Sut (om) 


The axis scaling can also be set to relative scaling by using the Fast Graph Settings and selecting 
“Relative” for the axis (see section 6.2, page 197). 
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Log 
When “Log” is ticked the axis will be displayed with logarithmic scaling rather than linear scaling. 


8.2. Fast Settings 


When “Fast settings” is ticked, the Fast Graph Settings are active (see section 6.2, page 197). 
Left click on “Fast settings” to tick (activate) or untick (deactivate) this function. 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 


8.3. Rescale 


Left click on “Rescale” to rescale the active window so that all data is visible. In normal operation all 
axes are affected, but note that an axis with scaling set to “Fixed” will not be rescaled. To rescale an 
axis ensure that “Freeze” or “Fixed” scaling is turned off (see section 8.1, page 204). 


This function can also be activated with the Scale Normalization icon (see section 4.4.1, page 91) or 
with the <CTRL>+N keyboard shortcut. 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 


8.4. Swap X axis 


Click on “Swap X axis” to reverse the X axis display. 


CAUTION: WHEN AN XY MOTORIZED SAMPLE STAGE IS PRESENT, THE AXIS DISPLAY FOR VIDEO IMAGES 
SHOULD ALWAYS BE LEFT IN THE DEFAULT CONFIGURATION TO ENSURE CORRECT MAPPING AND EXTENDED 
VIDEO IMAGING ACQUISITION. 


THE X AXIS SHOULD HAVE UNITS RUNNING FROM 
NEGATIVE ON THE LEFT HAND SIDE, THROUGH TO 
POSITIVE ON THE RIGHT HAND SIDE, AS DISPLAYED 
RIGHT. 


Y (um) 


Available for: Spectrum, Video, Spim, Point, Map, Score, Mode! 
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8.5. Swap Y axis 


Click on “Swap Y axis" to reverse the Y axis display. 


CAUTION: WHEN AN XY MOTORIZED SAMPLE STAGE IS PRESENT, THE AXIS DISPLAY FOR VIDEO IMAGES 
SHOULD ALWAYS BE LEFT IN THE DEFAULT CONFIGURATION TO ENSURE CORRECT MAPPING AND EXTENDED 
VIDEO IMAGING ACQUISITION. 


THE Y AXIS SHOULD HAVE UNITS RUNNING FROM 
NEGATIVE AT THE TOP, THROUGH TO POSITIVE AT THE 
BOTTOM, AS DISPLAYED RIGHT. 


X (um) 


Available for: Spectrum, Video, Spim, Point, Map, Score, Model 


8.6. Image Colors 


The Colors dialog window allows control of the color palettes used for image rendition, and 
adjustment of image brightness and contrast. 


eacAaAcece 


Available for: Spectrum, Video, Splm, Point, Map, Score, Model 
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8.6.1. Colors 


LabSpec 5 uses an RGB palette for its image rendition — by default, red (R), green (G) and blue (B) 
components are used to create the colored images displayed. 


When a color “Red”, “Green” or “Blue” is ticked, it will be used to create the colored images. For 
correct color rendering of images based on the selected color palette (see section 8.6.2, page 211) 
ensure that all three colors (“Red”, “Green” and “Blue") are ticked. 


When “Neg” is ticked, the negative image will be displayed for the selected color palette. 


8.6.2. Palette 


Available color palettes are listed in this section. Left click on one of the palette radio buttons (® ) to 
select the palette. 


There are two types of palette: 


o True color — with this palette each color gay 
component is displayed in its true color. 


In the case of a video image, the three 
components (red, green and blue) are 
displayed in their individual colors to yield 
a composite colored image. 


In the case of a map image created from 
a multidimensional spectral array the 
cursor intensity image corresponds to the 
cursor color. For example, the image 
generated using the red map analysis 
cursor will be displayed in a one color red 
scale. 


In the case of a score image created 
from a multidimensional spectral array 
the score image corresponds to the 
reference component spectrum displayed 
in the Model window. For example, the 
score image for a red spectrum in the 
Model window will be displayed in a one 
color red scale. 


This palette should be used for video 
images, and map/score images where 
multiple components are overlaid. 
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o False color — with one of these palettes, 
image pixels are displayed in different 
colors depending on their intensity. 


These palettes are useful when an image 
has regions of both high and low 
intensity, which can be hard to visualize 
with a traditional true color palette. 


These palettes should only be used for 
representation of a single component 
(e.g. a single cursor intensity map 
image, or a single score image). 


8.6.3. Contrast and Brightness 


Left click and drag the “Brightness” slider to adjust g —— 
the brightness for the image display. 


Left click and drag the “Contrast” slider to adjust g 
the contrast for the image display. 


It {All} is selected (* ), the brightness and contrast 
adjustments will affect the complete RGB palette. 


If one of {R}, {G} or {B} is selected (*), the 
brightness and contrast adjustments will only affect 
the selected component (R, red; G, green; B, blue) 
of the RGB palette. 


Click on the Contrast and Brightness Initialization Bl 
icon to reset the brightness and contrast settingsto | 
their default values. Note that this operation needs 

to be done individually for {All}, {R}, {G} and {B}. 


8.7. Center Cursor 
Left click on “Center cursor” to center the active cursor(s) in the active window. 


This function is useful when cursors are not visible in a window, because their position lies outside the 
range of the window. Right click and select “Center cursor” and the cursor(s) will be immediately 
visible in the center of the window. 


This function can also be activated with the Center Cursors icon (see section 4.4.3, page 92). 


Available for: | Spectrum, Video, Splm, Point, Map, Score, Model 
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8.8. Axes 


The Axes dialog window allows control over what axes are displayed, and how they are displayed 
within the data window. 


There are two Axes dialog windows, depending on the selected dimension (see section 8.1.1, page 
204) of the data window. These two windows are discussed in turn below. 


Available for: Spectrum, Video, Splm, Point, Map, Score, Model 


8.8.1. Axes Dialog Window for 1D and 2D Windows 


Teks Grd 
r m ti<“C;C:‘SCST 
> [intensity (m 


IA [Raman Shit (em) 


atm a] 
=I 
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SD Look F 
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8.8.1.1. Options 


The five possible display axes are listed, with tick boxes to select whether ticks, grid lines, axis values 
and labels are shown. 


The fives axes are indicated on the image shown 
right. 


anmr 
e aas M. A i lS -iaa 


BOTTOM 
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Ticks 
When the “Ticks” box is ticked tick marks are displayed on the axis. 


Grid 

When the “Grid” box is ticked ‘main’ and ‘sub’ grid lines are displayed in the spectrum window. The 
spacing of the grid lines are automatically calculated by LabSpec 5, but can be manually assigned 
using the “Fix X grid to” and “Fix Y grid to” options in the Style section of the Axes dialog window (see 
section 8.8.1.2, page 214) 


Values 
When the “Values” box is ticked axis values are displayed along the axis. 


Labels 
When the “Labels” box is ticked the axis title and units are displayed adjacent to the axis. Custom 
labels can be used by typing in the desired axis label in the “Labels” text box. 


To restore the default labels for an axis delete the text in the box. 


8.8.1.2. Style 


The Style section allows the formatting of the axis components (frame, ticks, grid lines, values and 
labels) to be set. 


Frame 
Select the line style for the axes frame using the “Frame” drop down box. 


Main grid 
Select the line style for the ‘main’ grid lines using the “Main grid” drop down box. 


Sub grid 
Select the line style for the ‘sub’ grid lines using the “Sub grid” drop down box. 


Fix X grid to 
When the “Fix X grid to” box is ticked the main grid lines for the X axis will be spaced at the interval 
displayed in the box. To adjust the spacing type the desired grid line spacing into the text box. 


3D look 
When the “3D look” box is ticked the axes frame is displayed in a “3D” style. 


Values 
Select the font style for the axis values from the “Values” drop down box. 


Labels 
Select the font style for the axis values from the “Labels” drop down box. 


Ticks 
Select the line style for the ticks using the “Ticks” drop down box. 


Fix Y grid to 
When the “Fix Y grid to” box is ticked the main grid lines for the Y axis will be spaced at the interval 
displayed in the box. To adjust the spacing type the desired grid line spacing into the text box. 
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8.8.2. Axes dialog Window for 3D Windows 


F Label 


Vaus [iame z] 
a O ffetines — 3] 


CEJ e| a] 


8.8.2.1. Options 


The schematic in the Options section illustrates the seven available axes (six surrounding the 3D 
image, and one for intensity). Each axis is configured individually. 


Select an axis by clicking the appropriate radio tag. © —> & 
When the tick box is ticked the three forward axes are displayed, in front of the 3D image. 


Ticks 
When the “Ticks” box is ticked tick marks are displayed on the axis. 


Values 
When the “Values” box is ticked axis values are displayed along the axis. 


Labels 
When the “Labels” box is ticked the axis title and units are displayed adjacent to the axis. Custom 
labels can be used by typing in the desired axis label in the “Labels” text box. 


To restore the default labels for an axis delete the text in the box. 


Swap X and Y 
Click on [Swap X and Y] to reverse the positions of the X and Y axes in the 3D image display. 


Re-center image 

Click on [Re-center image] to return the image to its default position in the display window. This 
function is useful if the image position has been modified using the Axes3D icon — see section 5.24, 
page 193. 


88.2.2. Style 


The Style section allows the formatting of the axis components (frame, ticks, values and labels) to be 
set. 


Frame 
Select the line style for the axes frame using the “Frame” drop down box. 
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Ticks 
Select the line style for the ticks using the “Ticks” drop down box. 


Values 
Select the font style for the axis values from the “Values” drop down box. 


Labels 
Select the font style for the axis values from the “Labels” drop down box. 


8.9. Legend 
The Legend dialog window allows control of the legend display and formatting. 


Legend 
Options 
Shw M Sige M Muti 


aiJ 


Tet — [12 Times I 


The legend is displayed for spectral windows, and a | = porun 


m spectrum 


shows the data object name and its display color. » 


Raman i em) 
Show 
Tick the boxes for Single and Multi to activate the legend for single and overlay display modes 


respectively. 


Frame 
Select the line style for the legend frame using the “Frame” drop down box. 


Text 
Select the font style for the legend text from the “Text” drop down box. 


Available for: Spectrum, Spim, Point, Model 
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8.10. Spectrum 


The Spectrum dialog window allows control of the spectrum display format. 


Spectrum 


Oke 
we ciu CL cab 


IT Use same stylefor all spectra 


co o Doa) 


Style 
Select the display style from the following options: 


o Line Ns 


o Dot 


o Bar iib 
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Use same style for all spectra 
When “Use same style for all spectra” is ticked all spectra in the current window will share a common 
line style, based upon the current setting in the Spectrum dialog window. 


If “Use same style for all spectra” is not ticked then the line style setting in the Spectrum dialog 
window is applied to the active spectrum only. In this mode it is possible to have multiple spectra 
displayed with different line styles. 

Line 

Select the spectrum display color and (where appropriate) line style for the spectrum using the “Line” 
drop down box. 


Point size 
Select the point size for the “Dot” spectrum display. Note that the point color is set in the “Line” drop 
down box. 


Available for: Spectrum, Spim, Point, Model 


8.11. Cursor 


The Cursor dialog window allows control of the cursor behaviour and display format. 


Pointer 


| I Transparent 

| TT Fixed width 

I d 

| IT Add position to custom info | 


Style 
Select the cursor style from the “Style” drop down box. The following cursor styles are available: 


Spectrum, Model windows 

o Line — single vertical line cursor, displaying the X axis position (S) of the cursor and the 
intensity (1) of the spectrum at the cursor position. 

o Cross — cross hair cursor, displaying the X axis position (S) and Y axis position (I) of the 
cursor. 

o Level — cross hair cursor which tracks the intensity of the spectrum, displaying the X axis 

position (S) and Y axis position (I) of the cursor. In this case, the Y axis position is 

equivalent to the spectrum intensity at the cursor position. 

Double — two vertical cursors, displaying the X axis position (S) of each cursor and the width 

between the two cursors (W). 

o Peak — three linked vertical cursors, the central one locking to the maximum intensity pixel in 
a peak, and the outer two locking to the pixels closest to the full width at half maximum 


o 
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height (FWHM) of the peak. The Peak cursor displays the X axis position (S), intensity (I) 
and approximate full width at half maximum height (W) of the peak at the cursor position. 


Video, Map, Score windows 

o Cross — cross hair cursor, displaying the X axis position (X) and Y axis position (Y) of the 
cursor, and pixel intensity (I) at the cursor position. For the Map and Score windows, the 
spectrum associated with the cursor position will be displayed in the Point window. 

o Rect — rectangular cursor (resizeable by left clicking and dragging the drag points), 
displaying the X axis position (X) and Y axis position (Y) of the bottom, right hand corner of 
the rectangular cursor. For the Map and Score windows, the average spectrum from within 
the rectangle is displayed in the Point window. 


Selected 
Select the display formatting for the cursor when it is selected (i.e., active), using the Selected drop 
down box. 


Deselected 
Select the display formatting for the cursor when it is not selected (i.e., inactive), using the Deselected 
drop down box. 


Transparent 
When “Transparent” is ticked the cursor is displayed in a transparent mode, allowing features behind 
the cursor to be visualized. 


Fixed width 

When “Fixed width” is ticked the width between “Double” cursors is fixed to its current value. In this 
mode, both cursors will move together when dragged by the mouse. To adjust the width of the 
“Double” cursors ensure that “Fixed width” is unticked. 


Allow selected points 
When “Allow selected points” is ticked multiple discrete points within a map or score profile/image can 
be selected. 


When <CTRL> is held down the mouse cursor Ds — + 
changes to the Select Point cursor. 


<CTRL>+click to select a position in the map or 
score profile/image. Multiple positions can be 
simultaneously selected by clicking additional 
positions. 


When <CTRL> is held down and the mouse cursor + — 
is hovered over an existing selected point, the 
mouse cursor changes to the Remove point cursor. 


<CTRL>+click to delete an existing selected point. 


The average spectrum from the selected points will 
be displayed in the Point window. 
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Add position to custom info 
When “Add position to custom info" is ticked the cursor values are included within the Custom tab of 
the parameters information dialog window (see section 4.4.5, page 92). 


Available for: Spectrum, Video, Map, Score, Mode! 


8.12. Red Cursor 


The Red Cursor dialog window allows control of the cursor behaviour and display format for the red 
(SplmRed) map analysis cursor (see section 5.2, page 165). 


The Red Cursor dialog window is identical to the standard Cursor dialog window described above 
(see section 8.11, page 218). 


The map analysis cursor should be operated in “Double” mode. It is advisable that the color is 
retained as red to avoid confusion. 


Available for: Spim, Point 


8.13. Green Cursor 


The Green Cursor dialog window allows control of the cursor behaviour and display format for the 
green (SplmGreen) map analysis cursor (see section 5.2, page 165). 


The Green Cursor dialog window is identical to the standard Cursor dialog window described above 
(see section 8.11, page 218). 


The map analysis cursor should be operated in “Double” mode. It is advisable that the color is 
retained as green to avoid confusion. 


Available for: Spim, Point 


8.14. Blue Cursor 


The Blue Cursor dialog window allows control of the cursor behaviour and display format for the blue 
(SplmBlue) map analysis cursor (see section 5.2, page 165). 


The Blue Cursor dialog window is identical to the standard Cursor dialog window described above 
(see section 8.11, page 218). 


The map analysis cursor should be operated in “Double” mode. It is advisable that the color is 
retained as blue to avoid confusion. 


Available for: Spim, Point 
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8.15. Image 


The Image dialog window allows the image color and smoothing options to be set. 


Style 
Select the smoothing interpolation style from the 
available options: 


o No smoothing — image is displayed in 
raw pixelated form. 

o X smoothing — image is displayed with 
smoothing interpolation in the X 
dimension. 

o Y smoothing — image is displayed with 
smoothing interpolation in the Y 
dimension. 

o XY smoothing — image is displayed with 
smoothing interpolation in the X and Y 
dimensions. 


= NX 


x 


Color 
Select the image display color for the active image component from the “Color” drop down box. 


Note that the color selected is only displayed when the image is displayed in True Color mode — see 
section 8.6, page 210) for full information about image colors. 


When the color is changed for a DCLS modelling score image the reference component spectrum 
display in the Model and Point windows will be automatically updated. Similarly, the score image 
color will be automatically updated if the reference component spectrum color is modified in the Model 
window. 


Available for: Video, Map, Score 


Page | 221 


deal | Semiconductor | Scien HORIBA 


HORIBA _—. 


Scientific 


8.16. Scale Bar 


The Scale Bar dialog window allows control of display formatting for the image scale bar. 


Line 
Select the line style from the “Line” drop down box for the line surrounding the scale bar. 


Fill 
Select the fill colour from the “Fill” drop down box for the scale bar. 


Font 
Select the font style from the “Font” drop down box for the scale display text. Note that the color of 
the text is set through the “Color” drop down box, 


Color 
Select the color from the “Color” drop down box for the scale display text. 


Available for: Video, Map, Score 


8.17. Imposition 


The Imposition dialog window allows information from the multidimensional spectral array Map and 
Score windows to be superimposed on the active video camera image. 


The display color is automatically assigned by LabSpec 5 to match the color of the object being 
superimposed. 


To start the selected superimposition click [OK] and then activate a Map or Score window. 
Imposition 


Show data limits 
I Show data points 


T Show data name 


I~ Show index 
I Overlay images 


Fon [14Tmes x] 
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Show data limits 
When “Show data limits” is ticked, the mapping 
area is superimposed on the video image. 


Show data points 
When “Show data points” is ticked, the individual 
acquisition positions for the map are superimposed 
on the video image. 


Show data name 

When “Show data name” is ticked, the name of the 
image component is superimposed on the video 
image. 


Show index 

When “Show index" is ticked, the XY index of the 
individual acquisition positions for the map are 
superimposed on the video image. 


Overlay images 

When “Overlay images” is ticked the Map or Score 
image is superimposed on the video image. Note 
that the overlay mode in the Map/Score window 
will be reflected in the superimposition. 
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The superimposed image will always be displayed 
in True Color, whatever the palette setting in the 
Colors dialog window — see section 8.6, page 210. 


Font 

Select the font style for the data index and data 
name text display from the “Font” drop down box. 
Note that the font color is automatically assigned 
by LabSpec 5 to match the color of the object 
being superimposed. 


Available for: Video 


8.18. Image3D 


The Image3D dialog window allows control of formatting and display options for 3D images. It should 
be used in conjunction with the Colors dialog window (see section 8.6, page 210). 


Style 


tye © os 


Gradation x Yez 


Coe [a 


Co 


Type 
Select the display mode from the following options: 


o Line 


The line color is selected from the “Line” 
drop down box. 


Intensity (au) 
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o Line and Fill 


The line color is selected from the “Line” 
drop down box. The line display can be 
removed by setting the line color to 
“None”. 


When there is no “Gradation” selected 
(i.e., X, Y and Z gradation boxes are all 
unticked) the fill color is selected from the 
“Fill” drop down box. The example 
shown right is displayed without 
gradation. 


When “Gradation” is selected (i.e., one or 
more of the X, Y and Z gradation boxes 
are ticked) the graded fill color is set 
according to the palette selected in the 
Colors dialog window (see section 8.6, 
page 210). The example shown right is 
displayed with Z gradation using a 
greyscale palette. 


100 100 


Gradation 
Select the axis (or axes) direction for graded fill color: 


o X — graded fill from low X axis value to 
high X axis value. 


Intensity (au) 


100 100 
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o Y — graded fill from low Y axis value to 
high Y axis value. 


Intensity (a) 


100 100 


o Z- graded fill from low Z (intensity) axis 
to high Z (intensity) axis. 


Tnensity (au.) 


Color 
Select the line color from the “Color” drop down box. 


Note that the Line and Width options in this drop down box are not active for 3D images. 

Fill 

Select the fill color from the “Fill” drop down box. The fill color selected in the “Fill” drop down box is 
only displayed when the “Line and Fill’ type is selected, and no gradation option is selected (see 


above). If a gradation option is selected, the fill color is set according to the palette selected in the 
Colors dialog window (see section 8.6, page 210). 


Note that the Fill option in this drop down box is not active for 3D images. 


Available for: Video, Spim, Map, Score (when displayed in 3D mode) 
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9. Control Panel 


LabSpec 5 user manual 


The Control Panel located at the bottom of the screen contains sections which are directly related to 
the hardware configuration of the instrument. This panel will only show sections for devices which are 
correctly installed and configured. The description below shows all of the standard sections, but be 
aware that some of these may not be visible in your software. 


9.1. Laser 


The drop down box lists all of the 
wavelengths available on the instrument. 


laser 


Click on the drop down box to display the list, and 
then select the laser wavelength to be used. 


On fully automated systems (such as LabRAM 
ARAMIS, automated LabRAM HR, or XploRA) the 
necessary hardware and optics will switch 
automatically. 


On manual systems (such as LabRAM 300, 
LabRAM 1B, manual LabRAM HR, U1000 or 
64000) remember to change the optics necessary 
to use the selected laser. These optics include 
switching mirror(s), interference filter(s) and 
notch/edge filter(s). 


9.2. Filter 


r Laser- 


=æ 


— {632.81 nm - 
488.03 nm 


Most systems have a number of neutral density filters available which can be used to reduce the laser 
power incident on the sample. Typically these are necessary if the sample is sensitive to the laser 
power, and burns/degrades when the full power is used. Note that the detected Raman signal is 
proportional to laser power, so the lower the laser power the longer your measurement will need to be 


to obtain a good quality Raman spectrum. 


These filters are motorized, and will automatically be inserted into the laser path once selected. 


The drop down box lists all of the filters available 
on the instrument. These will be displayed either 
in optical density (OD) or percentage (%). The 
following table shows the relationship between OD 
and % values. 
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OD % 


--- 100% (no attenuation) 


D0.3 50% 
DO.6 25% 
D1 10% 
D2 1% 
D3 0.1% 
D4 0.01% 


Click on the drop down box to display the list, and 
then select the laser wavelength to be used. 


9.3. Hole 


The confocal hole is used to define the spatial resolution and analysis volume of a measurement, and 
should be used in conjunction with correct choice of microscope objective and laser wavelength to 
fully optimise a measurement. 


Typically the confocal performance of a system improves (i.e., the spatial resolution increases) as the 
confocal hole diameter decreases. 


Confocal analysis 

Confocal analysis means the measurement will be made with high spatial resolution, suitable for 
analysis of true microscopic particles and thin layers with dimensions in the range 500nm — 10um. To 
analyze these types of samples the hole should be set to a small diameter. Note that in a confocal 
mode you are analysing less molecules (because the analysis volume is small), and the signal level 
you observe will decrease. 


Macro or bulk analysis 

For analysis of bulk powders and liquids, or any sample where high spatial resolution is not 
necessary, it is best to run the system in a non-confocal mode. By setting the hole diameter to a large 
value the spatial resolution will be low, and the analysis volume of the measurement will be increased. 
Note that in a non-confocal mode you are analysing more molecules (because the analysis volume is 
large), and the signal level you observe will increase. 


Some instruments have fully adjustable holes, whilst others have fixed hole settings. The controls on 
these are different. 


9.3.1. Control of fully adjustable hole 


Type in the desired diameter of the hole, and press 
<enter+ > so that the value is registered. 


Click on the left hand arrow to send the hole to a [sj 
closed position (0 um diameter). 


Click on the right hand arrow to send the hole to its ip] 
maximum position. 
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Click on the initialization icon to send the hole to its 
reference position, and then back to the displayed 
diameter. 


9.3.2. Control of fixed position hole 


The drop down box lists all of the hole diameters 
available on the instrument. 


Click on the drop down box to display the list, and 
then select the hole diameter to be used. 


Click on the initialization icon to send the hole to its 
reference position, and then back to the displayed 
diameter. 


9.4. Slit 


LabSpec 5 user manual 


The slit is used to define spectral resolution, and should be used in conjunction with correct choice of 
laser wavelength and diffraction grating. On most systems equipped with array detectors (such as a 
CCD or InGaAs array) the diffraction grating (see section 9.6.1, page 231) has a more significant 
effect on spectral resolution than the slit. The slit should only be adjusted once a suitable diffraction 


grating has been selected. 


Typically the spectral resolution of a system will increase as the slit width is decreased. High spectral 
resolution (obtained with a narrow slit width) allows subtle changes in a spectrum to be confidently 


analyzed, and close lying peaks to be separated. 


Some instruments have fully adjustable slits, whilst others have fixed slit settings. The controls on 


these are different. 


9.4.1. Control of fully adjustable slit 


Type in the desired diameter of the slit, and press 
<enter+ > so that the value is registered. 


Click on the left hand arrow to send the slit to a 
closed position (0 um width). 


Click on the right hand arrow to send the slit to its 
maximum position. 


K 
[ei 
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Click on the initialization icon to send the slit to its Bi 
reference position, and then back to the displayed 


width. 
9.4.2. Control of fixed position slit 
The drop down box lists all of the slit diameters -Siit = 
available on the instrument. | T Bj 
| 
| [50um = 
Slum 
200um L 


Click on the drop down box to display the list, and 
then select the slit diameter to be used. 


Click on the initialization icon to send the slit to its Bl 
reference position, and then back to the displayed 
width. 


9.5. Spectrometer 


The spectrometer control allows the wavelength (nm) or wavenumber (Raman shift, cm”) position to 
be selected. With an array detector (such as CCD or InGaAs array) the specified 
wavelength/wavenumber position lies at the center of the detector, and a certain range either side of 
this position will be detected. The precise range depends upon the spectrometer focal length, laser 
wavelength, and diffraction grating. 


As an example, if the spectrometer position is set at 1500cm” then the lowest position could be 
970cm”, and the highest position could be 2030cm". The central position in the spectrum will be 
1500cm"' 


The spectrometer position can be quickly controlled, allowing you to monitor Raman peaks in a 
specific area of the full spectrum. In most cases, the detected range will be less than the full Raman 
spectrum range, which is typically 100-4000cm". If you wish to acquire a spectrum across the full 
Raman range then you should use the Extended Range mode — see section 3.5.6, page 49. 


Type in the desired central position of the Spectiometer 
spectrometer, and press <enter + > so that tho a 
value is registered. The current units will be ki] 

displayed next to the input box. | pi 


Click on the left hand arow to send the [a] 
spectrometer to the calibration ‘Zero Order’ 
position (0 nm). 
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Click on the right hand arrow to send the 
spectrometer to its maximum position. Note that 
the maximum position will depend upon the 
spectrometer, laser and diffraction grating. 


Click on the lization icon to send the B| 
spectrometer to its calibration position, and then 
back to the displayed position. 


9.6. Options 


The Options section allows you to specify the diffraction grating, microscope objective and data name 
tag. 


1800 | <—— Diffraction grating 


ù 
Y [x100 v| «— Microscope objective 
& 


sample_A +— Data name tag 


9.6.1. Diffraction grating 


The diffraction grating is the dispersing optical element within the spectrometer, which splits the 
spectrum into its constituent colours. 


Each grating offers a certain level of dispersion (which affects the spectral resolution of the system) 
and wavelength coverage (which affects the spectrum intensity, and compatibility with particular laser 
wavelengths). Gratings are typically classified by a number of grooves per mm -— for example, 
300gr/mm (low resolution) or 3600gr/mm (high resolution). The higher the number the higher the 
achievable spectral resolution. 


Each system is equipped with different diffraction gratings, which are chosen to take into account the 
available laser wavelengths and requirements for spectral resolution. 


Most instruments have grating turrets, with multiple gratings attached. This allows you to quickly 
switch from one grating to another (for example, to switch from low resolution to high resolution 
analysis). The following list shows the standard maximum number of gratings available on the turret: 


1 grating (fixed position): HE spectrograph, Axial spectrograph 

1 grating: U1000, T64000 

2 gratings (manual switching): LabRAM 300 / 1B (and IR, IR? and INV configurations) 

2 gratings (motorized switching): LabRAM HR (and IR, IR? and INV configurations) 

4 gratings (motorized switching): LabRAM ARAMIS (and IR and IR? configurations), XploRA 


It is also possible to manually exchange diffraction gratings on the LabRAM HR base unit, U1000 and 
764000. For example, a LabRAM HR could be equipped with three diffraction gratings in total. Two 
would be mounted on the motorized turret, and the third would be kept in a box by the system. One 
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of the gratings on the turret could be exchanged with the third grating if desired. Manually exchanging 
grating typically takes a few minutes to complete, and there is no optical realignment required. 
9.6.1.1. Selecting a grating (manual turret) 


The drop down box lists all of the diffraction 
gratings available on the instrument. 


Click on the drop down box to display the list, and 
then select the diffraction grating to be used. 


A message will prompt you to now manually select PEE 

the desired diffraction grating. Typically this is Please select Grating 600 
done on the instrument using a push-pull bar, or : 

other switching device. Once the diffraction grating KT] _cves_| 
is selected click [OK]. 


9.6.1.2. Selecting a grating (motorized turret) 


The drop down box lists all of the diffraction ] 


gratings available on the instrument. w [1800 —— y hi X 

| 1800. 
Click on the drop down box to display the list, and 7 {x00 ae k — 
then select the diffraction grating to be used. The % [sample_A S [sample A | 


diffraction grating will now be moved into position 
by the software. 


9.6.1.3. Selecting a grating for manual exchange 

The drop down box lists all of the diffraction 

gratings available on the instrument. ™ (1800 : ——»> My hiw zl 
Click on the drop down box to display the list. F [ao z 7 fo 
Gratings available for manual exchange are listed S% [sample_A Ry 

with either “A->” or “B->” in front of their identifier. 


This implies that they are intended to be 
exchanged in the A position of the turret, or the B 
position of the turret. The first grating listed (in this 
case 1800) is in the A position. The second 
grating listed (in this case the 600) is in the B 
position. 


This example shows that there is also a 300gr/mm 
grating which could be exchanged in the B 
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position. This means that it would replace the 
current 600gr/mm grating. 


To replace the diffraction grating first select the 
diffraction grating you wish to replace, and send M [1800 X 
the spectrometer to Zero Order (see section 9.5, y 1800 

page 230). Now take out the current diffraction E300 
grating, and replace it with desired replacement my 
diffraction grating. 


Once the manual exchange is complete, now 
select the replacement diffraction grating in the 
drop down list. 


A message box will appear prompting you to 
replace the grating. Click [OK]. 


NGSLabrem 


à Please eplace grating 600 by the 300 


OR] Cancel 


CAUTION: THE DIFFRACTION GRATING IS EXTREMELY FRAGILE AND EXPENSIVE. ON NO ACCOUNT SHOULD 
YOU TOUCH OR SCRATCH THE SURFACE OF THE GRATING. AS SOON AS IT IS REMOVED FROM THE 
INSTRUMENT IMMEDIATELY PLACE IT IN ITS PROTECTIVE CASING. 


9.7. Microscope objective 


On most systems the microscope is manually controlled, and objectives must be manually selected 
and exchanged. However, it is important that the correct objective is also selected in LabSpec 5 in 
order to have correctly scaled video images, and for Raman maps to be acquired over the correct part 
of the sample. 


9.7.1.1. Selecting a microscope objective 


The drop down box lists all of the objectives 
available on the microscope. 


Click on the drop down box to display the list and 
then select the objective to be used, 


My My 
F [x1 J [io + 
mea ea 
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A message will prompt you to now select the PPTA 
desired objective. Once the correct objective is 
selected on the microscope click [OK]. 


Flease select Objective 50, 


9.8. Data name tag 


The data name tag is a prefix which is used for every newly acquired spectrum. In addition, it is used 
as the default file name during a File > Save As procedure. 


If the data name is unchanged for multiple accumulations each new spectrum will be acquired with 
the same prefix, and then sequentially numbered. 


In the example shown to the right, the data name =~ 


tag has been set as sample_A. Each spectrum will Mm [1800 v] 
be acquired as sample_A_1, sample_A_2 etc. y [mo = 
& [sample_A 
If the data name tag is left blank, as in this 
example, then spectra will be automatically |®ẹ [1800 ~ 
labelled as _ 1, _2 etc. 
y [ao 
& 


9.9. Acquisition 


The Acauisition section allows the user to specify acquisition times (also called exposure times) for 
the Real Time Display, Spectrum Acquisition and Mapping Acquisition, and the number of 
accumulations (or averages) for each measurement. 


Acquisition 
eh <+——— Real Time Display (RTD) acquisition time (s) 
[10 +——_ Acquisition time (s) 
O |2 + Number of accumulations 
9.9.1. Real Time Display (RTD) acquisition time 


The Real Time Display (RTD) provides a continuous readout of the detector, and is useful to adjust 
the fine focus of the sample to optimise Raman signal, and to monitor whether a sample is degrading 


or burning. The RTD is started using the 2 / 2 icon — see section 4.5.1, page 95, for more details. 
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Normally the RTD acquisition time should be kept small in order to allow fast and continuous 
spectrum read out. Typical values are in the range 0.2s-2s. 


To adjust the RTD acquisition time simply type the 


Acquisition 
desired time (in seconds) into the box, and press 
<enter+ >. 
Q fio 
© [2 
9.9.2. Acquisition time 


The acquisition time is the time taken to acquire a Raman spectrum. Typically the longer the 
acquisition time the better quality the resulting spectrum. The acquisition time set affects the 
Spectrum Acquisition (& / lf; see section 4.5.3, page 96) and Mapping Acquisition ( 5, #; see 
section 4.5.4, page 96). 


Note that for an extended range spectrum acquisition (see section 3.5.6, page 49) the acquisition time 
is the time taken for each spectral window within the full spectral range. For multidimensional spectral 
array measurements, the acquisition time is the time taken for each spectral window of each spectrum 
acquisition in the array. 


Minimum acquisition times are in the order of 0.2s-0.5s for standard Raman spectra and mapping 
experiments, and <50ms for SWIFT ultra-fast Raman mapping experiments. 


There is no maximum value for the acquisition time, since this will depend on the desired spectrum 
quality — however, the CCD detector will saturate at and above a particular signal level, so it is 
important that the acquisition time is not so large that saturation occurs. The saturation level depends 
on the specific detector installed on your system. Modern detectors generally saturate at 
approximately 65,000 counts, whereas older detectors may saturate at lower values (such as 
approximately 32,000 counts). 


To adjust the acquisition time simply type the Acquisition 


desired time (in seconds) into the box, and press 
<enter+ >. 
9.9.3. Number of accumulations 


Acquiring multiple accumulations of data and averaging them results in improved spectrum quality. 
However, with array detectors such as CCDs and InGaAs arrays it is generally best to improve 
spectrum quality by first increasing the acquisition time. When the saturation point is reached, then it 
is worth increasing the number of accumulations. 


Depending on the chosen mode of the spike (or cosmic ray) filter (see section 3.5.4.7, page 37) it is 
recommended to have a minimum of two accumulations so that the spike filter can detect and remove 
random spikes in the spectrum. 
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Data from multiple accumulations will either be averaged, or summed — the desired mode can be 
selected from Acquisition > Options (see section 3.5.4.6, page 37). 


To adjust the number of accumulations simply type Acquisition — 
the desired number into the box, and press + ii 


<enter+ >. a fo 
9.10. XYZ Coords 
XYZ Coords 


x [200 Via 
Y 4130 M 4) 
zm a 


The XYZ Coords section shows the current position (in micrometers, um) of installed XY and Z 
stages. It can be used for a number of functions: 


Move the stage by a set distance by inputting a value, rather than using the joystick 

Noting a reference position on a sample, and returning to that position as required 
Measuring distances moved by the stage 

Switching between different stage configurations (for example, motorized XY stage and 
DuoScan™). 


oaoo 


There are a number of variants of the XYZ Coords section, depending on the system configuration. 
The operation of each variant is described below. 


9.10.1. Using XYZ Coords 


The current stage position (X, Y and Z coordinates) xvZ Coords 

are shown in the respective boxes. The units are xo Fma 
micrometers (um). The tick boxes must be ticked 
for coordinate read out to be active for each axis. 


Note that if one of the stages is not present (for XYZ Coords 
example, the Z stage) then it will be greyed out. x foo ro 


y [130 M [sj 


mm rm 


Page | 236 


Medical | uctor | Scient HORIBA 


HORIBA 


Scientific 


The current position coordinates can be set to 0 
um by clicking on the ‘set current position as origin’ 
icons for each axis. 


To move the stage to a specific position highlight 
the current value and type in the desired position 
(in micrometers, um). Press <enter = >. The 
stage will now move to the desired location. 


CAUTION: MOVE THE STAGE WITH CAUTION, SINCE IT 
IS POSSIBLE TO DAMAGE THE SAMPLE, STAGE OR 
MICROSCOPE OBJECTIVE IF THE SAMPLE HEIGHT IS NOT 
CHECKED. THERE IS PARTICULAR RISK WHEN THE Z 
STAGE IS USED WITH HIGH MAGNIFICATION 
OBJECTIVES. 


The coordinate read out and control can be 
deactivated for each axis independently by 
unticking the respective tick box. 


9.10.2. 
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Using XYZ Coords with multiple stages 


The main control of XYZ Coords when multiple stages are configured and active is identical to that 


outlined above (see section 9.10.1, page 236). 


Note that the name of the XYZ stage is displayed in 


this section — typically the stages will be “XYZ Motorized” for a standard motorized stage, and “XYZ 
Scanlab” for the DuoScan™ stage (see section 4.5.10, page 110) 


Click on the ‘switch stage’ icon, to select the 
desired stage. 


Medical | Se 


> YZ Seanlab— ih 
xpo ro 


po Ls) 
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9.11. Instrument Setup 
XploRA. Aramis 


(mmm) || 
Setup 


The Instrument Setup section is only present for the XploRA™ or LabRAM ARAMIS systems. It allows. 
control of the laser beam (on/off) and other hardware options (such as polarizors, trinocular head, 
macro chamber etc). 


9.11.1. Control of Laser Beam (for XploRA™) 


On the XploRA™ system the selected laser (see $ 
section 9.1, page 227) can be turned on or off E 
using the laser toggle switch. | 


Click on the toggle switch to turn the laser on and p XploRA ~ -XpoRA —— 


Laser off Laser on 


9.11.2. Control of Laser Beam (for LabRAM ARAMIS) 


On the LabRAM ARAMIS system the mechanical | Aami 

shutter for the selected laser (see section 9.1, 

page 227) can be opened or closed using the || > Szy 
8 : p 

toggle switch. When the shutter is open the | 


sample will be exposed to the laser (if the laser is 
turned on and active). 


Click on the toggle switch to open or close the 


shutter. | 


Laser shutter Laser shutter 
closed open 
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9.11.3. Control of Hardware Options (for XploRA™) 
The XploRA Setup window allows control of the following optional items: 


Trinocular head on the microscope 

Raman polarizors 

Laser polarizors 

Internal adjustment camera 

White lamp illuminator for the internal adjustment camera 
Fibre entrance 


eo00000 


XploRA Commutations 


Microscope Adjustment Camera 
C TineOn = Tino Off Show 


Raman Polarization p FiberEntrance 
G Horizontal © Venical C Cicular | C Finer On 


Laser Polarization 
© Lambda/2 C Lambdars C None 
White Lamp- 


© Fiber Off 


Please note that depending on the configuration of your system certain items in the Setup window 
may be greyed out. 


The XploRA Setup window is opened by clicking XploRA 
on the Setup button. 


(ET) 
9.11.3.1. Microscope 
Select {Trino On} or {Trino off} to contro! the optical XploRA Commutations 
path to the trinocular head. Microscope Adjustment Camera 
: C Tino On Trino Off | Show 

Feinon . , Hanan P aaan FbeEntanoe 
Microscope eye pieces and top camera are active; G Horizontal C Vertical C Ciculer || C Eber | 

ber On 


Raman path is inactive. Aaa ae Bes 
| © Lanbda/2 C Lambda C None 


Trino Off 
| White Lamp- 


Raman path is active; microscope eye pieces and 
top camera are inactive. 
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9.11.3.2. Adjustment Camera 


Click on [Show] to activate the internal adjustment 
camera and to switch the microscope to “Trino Off" 
mode. 


This camera is useful to visualize the laser spot on 
the sample. White light illumination can be 
provided using the “White Lamp” slider bar to 
control an internal white LED, or by using the 


standard XploRA™ microscope illumination 
options. 
9.11.3.3. Raman Polarization 


Select {Horizontal}, {Vertical} or {Circular} to insert 
a polarizor element into the Raman beam path to 
control the polarization of the analyzed Raman 
signal. 


Horizontal 
Only Raman signal which is horizontally polarized 
will be detected. 


Vertical 

Only Raman signal which is vertically polarized will 
be detected. 

Circular 

All Raman signal will be converted to circularly 
polarized light prior to detection. Most 


spectrometers have different sensitivities for 
horizontally and vertically polarized light. By 
converting the signal from horizontal/vertical 
polarization to circular polarization the difference in 
spectrometer performance will be removed, and all 
light will be detected in exactly the same way. 


9.11.3.4. Laser Polarization 


Select {Lambda/2}, {Lambda/4} or {None} to insert 
a polarizor element into the laser beam path to 
adjust the polarization of the laser beam. 


Lambda/2 (or */2) 
Rotates the laser beam polarization by 90°. 


Explore the future Automotive Test Systems | Proce 


Environmental 
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Microscope Adjustment Camere 


[Pee aan 
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man Polaron FberEntiance 
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z 


f G Fiber Off 
| © Lembda/2 C Lambdalé C None | 


| White Lamp 
| 


Cancel Init 
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Adjustment Camere 
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Taser Polarizaion | 
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Lambda/4 (or*/4) 
Converts the laser beam polarization from linearly 
polarized to circularly polarized. 


None 
Leaves the laser beam with its intrinsic linear 
polarization. 


9.11.3.5. Fiber Entrance 


Select {Fiber On} or {Fiber Off} to select whether 
the Raman signal is detected from the microscope, 
or from a separate fiber optically coupled remote 
Raman probe head, such as a SuperHead. 


Fiber On 

In this mode, only Raman signal which is delivered 
via a fibre optic to the FC connector on the 
underside of the XploRA™ platform will be 
detected. You should select this mode if you wish 
to work with a remote Raman probe. 


Fiber Off 

In this mode, Raman signal which originates from 
the microscope will be detected. You should select 
this mode if you wish to make ‘standard’ 
microscope measurements with the XploRA™. 


9.11.3.6. White Lamp 


The White Lamp slider controls the intensity of an 
internal white LED to illuminate the sample when it 
is visualized using the internal Adjustment Camera. 
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Adjustment Camera— 


Show 


FiberEntiance 


~ Microscope — 
© Tino On 


G Trino Of | 


Raman Polarization 


© Horizontal © Vertical © Circular 


C Fiber On 
~ Laset Polarization 

© Lambda/2 C Lambda’4 C None 
White Lamp 


© Fiber Of 


ms | a 


XploRA Commutations 


Microscope 
© TinoOn © Trino ft 


Raman Polaization 
© Horizontal C Vertical C Cre Pee 
Laser Polarization 

Lambda/2 C Lambda C None 


G Fiber Off 
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9.11.3.7. Init 
The [Init] button will re-initialize all of the XploRA XploRA Commutations 
motors, and confirm that they are at their correct ee ET 
positions. C TinoOn G Trino Of Show 


Raman Polarization FiberEntance 


© Horizontal C Vertical C Chodar | C Fiber on 


Laser Polarization 
© Lambda/2 C Lambda/4 C None 
‘White Lamp 


G Fiber Of 


9.11.4. Control of Hardware Options (for LabRAM ARAMIS) 
The LabRAM ARAMIS Setup window allows control of the following optional items: 


Measurement location (microscope, fibre optic probe, macro chamber) 
Laser and Raman path polarizors 

Trinocular head on the microscope 

Multiple detectors 

“Point Mode” and “Line Mode" optics 

UV/IR and visible dual path optics 


o 
o 
o 
o 
o 
o 


Aramis 


Measure Location: Polarization 

C Macro 80 Laser Raman 
T Reto © Vertical C Vertical 
© Mico G Horizontal C Horizontal 


© External © Circular None 
I Scrambler 


Visualization Measure 


@ Video On C Video Off 
© Point Mode 


G TrinoOn C Trine C FTIR 
Top Video 


Detection UY / Visible 
G COD C PMTAGA | | @ WV /IR C Viible 


C ee e 


C Line Mode 


Please note that depending on the configuration of your system certain items in the Setup window 
may be greyed out. 


The LabRAM ARAMIS Setup window is opened by _Avamis 
clicking on the Setup button. [ = | 
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9.11.4.1. Visualization 


Select {Video On} or {Video Off} to control the 
internal camera optics. 


Video On 

Optics for internal camera and reflected white light 
illumination are in the light path; Raman path is 
inactive. This mode is used to visualize the 
sample and acquire white light images of the 
sample using the internal camera. 


Video Off 
Raman path is active; optics for internal camera 
and reflected white light illumination are out of the 
light path. This mode is used to acquire a Raman 
spectrum, 


Select {Trino On}, {Trino Off} or {FTIR} in the “Top 
Video” section to control the optical path to the 
optional trinocular head and FTIR module 


Trino On 

Microscope eye pieces and top camera are active, 
with illumination beam splitter in place; Raman 
path, internal camera optics and FTIR module are 
inactive. 


Trino Off 

Raman path and internal camera optics are active: 
microscope eye pieces, top camera and FTIR 
module are inactive. 


FTIR 

FTIR module is active; Raman path and internal 
camera optics are inactive; microscope eye pieces 
and top camera are active for transmitted white 
light illumination only, and inactive for reflected 
white light illumination. 
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Macro 99 Loser Raman 
C Retro C Vetical C Vertical 
G Mico G Horizont C Horizontal 


C Eemal © Cieular E None 
Scrambler 


“Viewaizaton 
G VideoOn C Video Ott | 


© Point Mode 
G TiinoOn Tino Off C FTIR 
© Line Mode 


Top Video | 
Detection UV 7Visible 
© co C PHTAGA | GWAR C Visible 


a] sme | | 
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9.11.4.2. Polarization 


Select the required polarizor element to control the 
polarization of the laser beam and the analysed 
Raman signal. 


Laser - Vertical 
Allows the laser beam to be linearly polarized in a 
vertical orientation. 


Laser - Horizontal 
Allows the laser beam to be linearly polarized in a 
horizontal orientation. 


Laser - Circular 
Converts the laser beam polarization from linearly 
polarized to circularly polarized. 


Raman - Vertical 
Only Raman signal which is linearly polarized in a 
vertical orientation will be detected. 


Raman - Horizontal 
Only Raman signal which is linearly polarized in a 
horizontal orientation will be detected. 


Raman - Circular 
All Raman signal will be converted to circularly 
polarized light prior to detection. 


Raman — Scrambler 
The polarization of the Raman signal will be 
scrambled (removed) prior to detection. 


9.11.4.3. Measure Location 


Select the required measurement location on the 
system, including the microscope, macro chamber 
and external fibre optically coupled probes. 


Macro 90 

In this mode, Raman signal which originates from 
the macro chamber in a 90° orientation will be 
detected. You should select this mode if you wish 
to analyse bulk materials in the macro chamber 
using a 90° orientation. 


Retro 

In this mode, Raman signal which originates from 
the macro chamber in a 180° back scattering 
(retro) orientation will be detected. You should 
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Polarization 
C Macro 0 Lever Raman 
C Reto C Vetical C Vertical 


G Micro 
C Extemal 


| Measure Location 


© Horizontal C Horizontal 
G None 

I Scrambler 
Vieualzation Weasue 


© Crear 


G VideoOn C Video Off 
© Point Mode 


G TinoOn © Tino C FTIR 
Top Video 
UY /Visible 
G UV AIRC Visible 


F Line Mode 


Detection 
| © cep C PMT/GA 


OK i Help 


Aramis 


Polarization 
© Macro $0 Laser Raman 
C Reto © Vertical C Vertical 
G Mico G Horizontai C Horizontal 
© Enana C Creul  @ None 

I Scrambler 

azaan Measure 

© VideoOn C Video Off 


Measure Location 


© Point Mode 
© Tino On © Tino on C FTIR 


Top Video 


Detection UY /Visible 
G CCD C PMTAGA|  @ UV /IR C Visible 


Ce] o e 


© Line Mode 
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select this mode if you wish to analyse bulk 
materials in the macro chamber, using a back 
scattering geometry. 


Micro 

In this mode, Raman signal which originates from 
the microscope will be detected. You should select 
this mode if you wish to make ‘standard’ 
microscope measurements with the LabRAM 
ARAMIS. 


External 

In this mode, Raman signal which originates from 
an external location will be detected, using the 
fiber optical input. The light is passed directly from 
the fiber optical input into the spectrometer, 
bypassing the microscope optics, You should 
select this mode when working with SuperHead 
fiber optic remote probe heads 


9.11.4.4. | Measure 


Select {Point Mode} or {Line Mode} to control the 
optics for standard spot analysis or confocal line 
scan analysis. 


Point Mode 

Sets up the measurement for standard spot (or 
point) analysis. You should select this mode if you 
wish to make ‘standard’ measurements with a 0.5- 
10um laser spot. 


Line Mode 

Sets up the measurement for confocal line scan 
analysis. You should select this mode in 
combination with the LineScan scanning mirror 
controller, which allows the laser spot to be rapidly 
rastored across the sample. This is useful for 
acquiring an average spectrum from along the 
entire line, and for fast Raman mapping 
applications. 
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9.11.4.5. Detection 


Select {CCD} or {PMT/IGA} to control the optics for 
multiple detectors mounted on the LabRAM 
ARAMIS. 


CCD 
In this mode the standard CCD detector will be 
used for the analysis. 


PMT/IGA 

In this mode the detector mounted on the second 
port will be used for the analysis. Typically this 
detector will either be a photomultiplier tube (PMT), 
InGaAs array (IGA) or a second specialized CCD. 


9.11.4.6.  UV/ Visible 


Select {UV / IR} or {Visible} to control the dual path 
optics in the LabRAM ARAMIS, which allow 
optimised detection in either the UV/IR or visible 
spectral regions. 


UV/IR 
In this mode, mirrored optics are used which are 
optimised for UV and/or infra-red (IR) analysis. 


Visible 
In this mode achromatic lense optics are used 
which are optimised for standard visible analysis. 
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10. Appendix: Manual Wavelength Calibration of LabRAM Systems 


The procedure outlined below can be used to manually calibrate the LabRAM systems (including 
LabRAM 300, LabRAM 1B, LabRAM HR, LabRAM ARAMIS, LabRAM INV, LabRAM IR and LabRAM 
IR?). 


The full calibration procedure uses two software parameters 


o ZERO: for calibration of the diffraction grating's zero order peak position (0 nm) 
o KOEFF: for calibration of the Raman peak position 


Note that this calibration procedure is a diffraction grating calibration, and should be repeated for all 
diffraction gratings on the system. The software will retain individual calibration values for each 
diffraction grating. 


A full calibration of a system with multiple lasers requires one of the lasers to be designated as the 
‘reference laser’ — the wavelength of this laser is assumed to be constant, and known. The remaining 
laser wavelengths are then calibrated relative to the reference laser. 


Before performing a manual calibration, ensure that all lasers which are to be used for the calibration 
have been turned on and left to warm up for a minimum of 15-30 minutes. This is essential to ensure 
the laser wavelength has stabilised. 


10.1. Calibration of Zero Order Position (ZERO) 


Insert the silicon (Si) calibration sample 
underneath the microscope, and focus on it in the 
normal way, using a 50x or 100x magnification 
objective. 


Selecting the diffraction grating you wish to 
calibrate, using the Diffraction Grating drop down 


box in the control panel. 7 ao >] 


Select the reference laser from the Laser drop Laser 
down box in the Control Panel. 
e- 


632817 n v 


Send the spectrograph to zero order (0 nm) using ; Spectrometer — 


the icon in the Spectrometer section of the [+] 
hardware toolbar. M 

c] 

as E 
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Turn on the reference laser, and acquire a 
spectrum at zero order (0 nm) using the real time 
display (RTD) function. Ensure the detector is not 
saturated - if the signal is too intense, insert a filter 
in the laser path, reduce the confocal hole 
diameter, or decrease the acquisition time. 


Stop the spectrum readout by clicking [STOP]. 


Zoom in on the peak, using the Zoom icon in the 
Graphical Manipulation toolbar. 


Use the cursor to locate the center of the zero 
order peak. 


If the peak is within +1 data point of O nm, the 
calibration is acceptable. If the peak is at a 
position greater than +1 data point from 0 nm the 
calibration must be adjusted. 


To do this click on Setup > Instrument Calibration 
to open the Calibration dialog window. 


Adjust the ZERO parameter and then click the 
[Apply]. You should see the peak move. Continue 
to adjust the ZERO value until the band is within +1 
data point of 0 nm. 


Click [OK] to save the calibration values for the 
current grating and close the Calibration dialog 
window. 


Resend the spectrograph to zero order and retake 
the spectrum. This will make sure that your 
calibration changes have taken effect. Check the 
zero order position again and if necessary, make 
further adjusiments (change ZERO, resend to 
zero, check position etc) until the position is 
acceptable. 


NOTE: The ZERO parameter should be changed 
in small increments e.g. +5 at a time. 
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10.2. Calibration of Raman Peak (KOEFF) 


Move the spectrometer to 520.7 cm” to analyse 
the silicon (Si) first order Raman peak. 


Acquire a spectrum of the silicon (Si) sample using 
the real time display (RTD) function. Ensure the 
detector is not saturated - if the signal is too 
intense, insert a filter in the laser path, reduce the 
confocal hole diameter, or decrease the acquisition 
time. 


Stop the spectrum readout by clicking [STOP]. 


Zoom in on the peak, using the Zoom icon in the 
Graphical Manipulation toolbar. 


Use the cursor to locate the center of the 
520.7 cm” silicon (Si) peak. 


If the peak is within +1 data point of 520.7 cm”, the 
calibration is acceptable. If the peak is at a 
position greater than +1 data point from 520.7 cm“ 
the calibration must be adjusted. 


To do this click on Setup > Instrument Calibration 
to open the Calibration dialog window. 


Adjust the KOEFF parameter and then click 
[Apply]. You should see the peak move. Continue 
to adjust the KOEFF value until the band is within 
+1 data point of 520.7 cm”. 


Click [OK] to save the calibration values for the 
current grating and close the Calibration dialog 
window. 


co) 
Set to Pot 
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10.3. Calibration of Additional Lasers 


The process outlined above is used to calibrate the 
diffraction grating, using the reference laser. 
Additional lasers must be calibrated using the 
following procedure — each laser must be 
calibrated individually, using this procedure. 


Select the laser to be calibrated from the Laser 
drop down box in the Control Panel. 


Move the spectrometer to 520.7 cm” to analyse 
the silicon (Si) first order Raman peak. 


Acquire a spectrum of the silicon (Si) sample using 
the real time display (RTD) function. Ensure the 
detector is not saturated - if the signal is too 
intense, insert a filter in the laser path, reduce the 
confocal hole diameter, or decrease the acquisition 
time. 


Stop the spectrum readout by clicking [STOP]. 


Zoom in on the peak, using the Zoom icon in the 
Graphical Manipulation toolbar. 


Use the cursor to locate the center of the 
520.7 cm” silicon (Si) peak. 


If the peak is within +1 data point of 520.7 cm", the 
calibration is acceptable. If the peak is at a 
position greater than +1 data point from 520.7 cm” 
the calibration must be adjusted. 


To do this manually adjust (by left clicking and 
typing) the laser wavelength displayed in the Laser 
drop down box in the Control Panel and press 
senter+! >. 


Repeat this laser calibration procedure for all other 
lasers which are to be calibrated. 
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INDEX 

3 
3D image display 

Adjust shape and perspective 193 

Format and display options 224 

Select 3D display format 206 
A 
Absolute 

Positioning for multidimensional spectral arrays.....98 
Acquisition 


Multidimensional spectral array 
Acquisition time per point. 
Number of accumulations per point . 
Start acquisition ... 

Spectrum 
Acquisition time... 
Number of accumulations 
Real time display (RTD) See Real time display (RTD) 
Start acquisition ... 

Video 
Start acquisition 
Start extended video image acquisition 

Acquisition menu 

Autofocus. 

Custom info. 

Detector 

Extended range. 

Extra images. 

Heat detector.. 

Options .... 

RTD. 

Trigger 

Acquisition parameters 

Accumulation mode.. 

Acquire spectrum with pixel units for X axis 

Acquisition time... 

Auto exposure. 


235 


See Auto exposure 


Auto save „See Auto save 
Autofocus ... See Autofocus 
Denoise..... 46 


Intensity correctio; „See Intensity correction 
Mapping... See Multidimensional spectral array 
Multidimensional spectral array See Multidimensional 
spectral array 
Number of accumulations... 
Photo-bleaching time... 


0235 
. See Photo-bleaching time 
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Scanning device. 
Shutter mode .........0 
Signal mode: 
Spectral range .. . See Extended range 
Spike Filter.. See Spike filter 
Templates. See LabAssistant 
Add spectra.. See Math 
Adjust intensity See Extended range 
Alignment 


74 
See LabRAM ARAMIS 
.207 


Use internal alignment diode... 
ARAMIS.. 
Aspect ratio.. 
Auto exposure 

Configure. 

Turn off .. 

Turn on 
Auto save .. 

Turn off 

Turnon 
Auto scanning . 
Autofocus 

Configure. 

Set a focus offset... 

Set when Autofocus is applied. 

Status bar indicator... 

The Autofocus procedure 

Turn off .. 

Turn on 
Axes 

Format.. 


„See Format 


See Baseline correction 
115 
180 
118 
116 


Background subtraction. 
Baseline correction 
Add baseline points manually 
Attach baseline points to data .. 


Automatically subtract baseline.. 


Convert baseline to spectrum 116 
Fit baseline. 116 
Options. «117 
Remove baseline points manually .. 181 
Setting a baseline 

For a multidimensional spectral array.. 120 


Fora single spectrum 118 


Subtract baselin „116 
Baseline points 
Adjust baseline points manually . See Baseline 
correction 
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Batch processing... See Multi 
Big ICON EE S20 ICON dar 
Binning factor 
Detector image real time display (RTD) 
Spectrum acquisition ... 


ner =| 
36 


c 


Calibration 
Instrument motors......... 
Internal alignment diode .74 
Manual procedure for LabRAM systems... 247 
Video images.. „See Video images 
Camera 


74 


CCD camera for spectrum acquisition..... See Detector 


Video camera for optical visual 
images 
Close data.... 


Combine data 
Combine individual spectral windows 
range 


Confocal pinhole. 
Context help 
Control panel 
Acquisition . 
Data name ta 
Filter. 
Hole... 
Instrument setup 
Laser. 
Microscope objective. 
Options 
slit. 
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Spectrometer. 
XYZ coords... we 
Copy and paste formatting ... 
Copy data. 
Cursors 
Display values/positions .. 
Format 
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Integral cursor.. 
Multidimensional spectral array analysis cursors 
Blue cursor 
Activate ... 
Format..... 
Configure. 


Green cursor 
Activate 
Format... 

Red cursor 
Activate 
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Return to center of current WindOW ....sanstseesee 92 
SPECIFUM CUFSOF sone 
Custom info... 
‘Adding information... DONED f 
Adding new information categories... 31 
Deleting information categories ....rcstnerscenseen 32 
Cut data 1B 


D 

Data 
Auto save „See Auto save 
Close u 


See Custom info 
Display 
Format and scale 
Legend 
Overlay mode 
Quick select single/overlay mode.. 
Select made. 


Spectrum format 
Window layout 
Extract 
File formats 
Get current range value: 
Label axes. 


Manually modify spectrum using pencil tool 
Mathematical processing... 
Name tag in Control Panel 
Normalize. 
Open... 
Peak searching and fitting. 
fitting 
Range and values .......... 
Icon 
Redo the last action 
Resize 


Save picture as 


Selecting data objects 
Using data list... 
Using selector radio tags 

Split spectral array 

Undo the last action 

Zero... 

Data bar .. 

Fast graph settings ... 
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Quick select 
Single or multiple data view 
Selector radio tags 
Data menu.... 
Data range.. 
Database search, 
Denois 
Derivative 
First 
Second .. 
Detector 
Accumulation mode. 
Binning factor. 
Configure 
Dark subtract .. 
Image real time display (RTD) 
Configure. 
Shutter mode. 
Signal mode 
Switching detector 
Temperature 
Set temperaturi 
Status bar indicator 
Warm up to room temperature... 
Diffraction grating... 
Manual exchange.. 
Display 
Duoscan. 
Modes of operation 
Point. 
Scanning 
Scanning zone 
Using 


Restore.. 
Undo. 
Extended range 
Adjust bas 
After acquistion 
During acquisition 
Adjust intensity . 
Combine data.. 
Combine individual windows 


es of in 


LabSpec 5 user manual 
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During acquisition .. 
Icon... 
Modes of operat 


Status bar indicator... 
Sub-pixel. 
Turn off 
Turn on. 
Extended video 
Acquire 
Extra images. 
Acquire an image . 
Acquire an image during a map acquisition. 
What are they for? 
Extract data.. 


F 


Factor analysis.. 
Fiber entrance 

XploRA.. 
File formats... 


See Modelling 


File menu .. 


Close.. 
Open. 
Pag 
Print preview. 
Print setu 
Print.. 
Save all 


Save as 
Save picture as.. 
Split... 

Format 
3D image display....... 
‘Axes and labels 

Fast settings 
Properties 

1D and 20 display.. 

3D display 

Copy and paste. 

Cursor... 

Display style 

Scale behaviour, 

Fourier transform. 


G 


6.0. 
Get current data range values 


.. See Guided Operation Wizard 
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Graphical manipulation toolbar.. 
Add baseline points... 
Add constant. 
Add peak.. 
Adjust peak ..... 


Circle mapping 
Correct shape.. 
Hor line mapping. 
Integral. 
Intensity shift... 
Line mappin, 
Map analysis cursors 
Multiply by constant 
Pointer .. 
Points mapping .. 
Polygon mapping .. 
Rectangular mapping 
Remove baseline points 
Remove peak .. 
Remove spike.. 
Scale shift 
SpimBlue.. 
SpimGreen .. 
SpimRed... 
Ver line mapping 
Zoom 

Graphical user interface... 


Guided Operation Wizard 82 
H 
Help 

Context help... wl 


Online topic: 
Help menu 
About LabSpec. 
Help topics .. 
Language.. 


Icon bar 
Bigicon. 
Cursors and data information icons... 


Centre cursors.. 
Data range.. 
Intensity normalization .. 
Scale normalization 
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Data acquisition icons 
DuoScan 
Extended range acquisition. 
Extended video, 
Mapping acquisition...... 
Mapping properties. 
MultiPoint 
Spectrum acquisition.. 


Data management icons 
Help 
Open 
Print 
Save 

Data processing and analysis icons 
Baseline correction 
Create spectral profil 
Fourier transform... 
Map analysis. 
Math 
Modelling .. 
Peak searching and fitting 
Profile 
Smoothing 
Spectral ID search 
Spectral normalisation and correction 

Delete data icon 
Delete 

Small icon 

Stop active function icon... 
Stop active function 

Switch between "Big" and "Small 

Image 

Color palettes. 

Contrast and brightness. 

Overlay map/score information on video image ...222 

Scale bar 

Smoothinı 

Information 

Custom information 

Parameters.. 
Acquisition. 
Custom 
History. 

Intensity correction. 

Apply correction after acquisition. 

Automatic correction during acquisition 
Turn off. 
Turn o 

How is the correction factor calculated 

Select a filter . 


See Smoothing 


See Custom info 
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Status bar indicator... 
Use with manually selected filters... 
Intensity profile 


LabAssistant 
Templates 
Create.. 


Display templates in the Custom list.. 
Organising... 
Save. 


LabAssistant menu 
Create template 
Custom templates. 
Default templates 
G.O. (Guided Operation Wizard) 
Manage templates 


Label axes .. 21 
Label peaks..... . See Peak searching and fitting 
LabRAM ARAMIS 
Hardware control. 242 
Measurement location 244 
Measurement mode (point / line). 245 
Polarization ... 244 
Select detector. 246 
Select Visible or UV/IR optical path. 246 


Visualization .. 
Instrument setup .. 
Turn on laser... 

Language. 
Laser 


Create macro spot..... seeren: See DuoScan 


Polarization 


See Polarization 
227 
227 
.. See DuoScan 
227 
67 


Power filter 
Reduce power. 
Scan spot over area... 
Selecting laser wavelength.. 


Set laser spot marker position on video image... 
Turning on 
LabRAM ARAMIS.. 
XploRA.. 
Layout of LabSpec 5 software... 
Legend 


LineScan 
Activate LineScan for XY mapping... 
Scale the video image for the scan size .. 
Log-in password... .. See User log-in profiles 
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Map. See Multidimensional spectral array 

Math .. 130 
Drag spectrum with mouse to add constant.........170 


Drag spectrum with mouse to multiply by constant 
„171 


Mathematical manipulation 

Menu bar .. 
Acquisition .. 
Data 
Edit 
File. 
Help. 88 
LabAssistant .. 
Options. 
Scripts. 
Setup 
Video... 
Window... 


Microscope objective 
Modelling 
Display 

Error map .. 

Model sum 


How to automatically create a model 
How to manually model data... 
Using previously saved reference spectra 
Load current spectrum. 
Load multiple spectra. 
The "Create" factor analysis procedure 
Set number of factors. 
Start, 
The DCLS modelling procedure 
Normalized 
Unnormalizec 
Threshold data 


Montage video images.. 


Motorized sample stage 
Move by inputting coordinates 
Switching stage 
Viewing coordinate position .... 
Motors 


Calibrate... 


Reinitializ 


Multi (batch processing] .. 
Multidimensional spectral array 
Acquisition 
Measurement order 
Changing the orde: 
Parameters .. 
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Start acquisition .. 

Use SWIFT for ultra-fast acquisition 
‘Adding a new array dimension 
Baseline correction 


Correct spectrum in array... PURE OB 
Cursors for aray analysis See Cursors 
Define position on video image 
Circle... 110 AD 
Line 
Diagonal... 188 
Horizontal 187 
Vertical.. 190 
Points .. 184 
Polygon .. 190 
Rectangle. 187 


101 
See Modelling 
See Image 


Deleting an array dimension. 
Factor analysis 
Image properties. 
Mean spectrum 
From selected area. 
From selected points. 219 
Modelling... See Modelling 
Overlay map/score information on video image ...222 
Peak searching and fitting.......See Peak searching and 
fitting 
Restore "Point" window if it has been deleted, 
Save all spectra in array as individual files 
Spectral profile 
Add spectrum to profile... 
Create from individual spectra 151 
Delete spectrum from profile... 
Insert spectrum into profile 


219 


Threshold data.. 122 
Multiply spectr: „See Math 
Multipoint acquisition 

Marking points on video image... 184 

Using XYZ coordinate list. 104 

Creating a list 109 
Note about coordinates use 110 
Saving data 107 


Multiwindow. .See Extended range 
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Neutral density filter.. 227 

Normalize... 121 
Modes... 123 
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Objective 
Open data 
Options menu. 
Multi.. 
Pressure unit 
Profiles. 
Template 
Uni 
Overlay 
Data for display 
Map/score information on video image .. 


See Microscope objective 


.. See Data: Display 
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Paste data 
Peak area 
By cursor 
By fitting.. 
Peak pick... 
Peak searching and fitting, 
Add peak to spectrum 
Display options. 
Display peak parameters..... 
Fitting 
Adjust peak position and shape manually... 
Create image of fit parameters (for 
multidimensional spectral array).. 
Fit 137 
Options.. 
Remove peak manually 
Shape function 
Define custom shape... 
Select 
Variables 
Add variables. 
Configure 
Delete variables. 
Searching 
‘Adjust peak position manually 
Label peak manuall 
Options. 
Remove peak manually 
Search. 
Pen tool. 
Pencil tool 
Photo-bleaching time 
Status bar indicator.. 
Turn off... 


See Peak searching and fitting 
134 
172 
143 
„138 


174 


«139 


„136 
„176 
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Turn on.. oe 
Pointer ... See Cursors 
Polarization 
Control laser polarization 
LabRAM ARAMIS „ccaparin 2AM 
XploRA. 240 


Control Raman polarization 


LabRAM ARAMIS .. 244 

240 

See Polarization 

Pressure units 23 


Printing functions. 
Print template page .. 
Profile 
Intensity profile across 2D image. See Intensity profile 
Spectral . See Multidimensional spectral array 
User log-in profiles. .. See User log-in profiles 


R 


Real time display (RTD) 
Acquis 
Detector image read out RTD mode 

Configure 

Start acquisition .. 
Spectrum read out RTD mode 
Start acquisition 

lize instrument 


n time... 


Reinit 
Relative 

Positioning for multidimensional spectral arrays. 
Report function 
Rescale. 


Resize data... 


Resolution 
Controlling depth resolution with confocal hole ...228 
Controlling spectral resolution 
With diffraction grating. 
With slit 
Right click menus 
Axes. 


Blue cursor... 
Centre cursors 
Cursor, 
Fast settings 
Format and scale. 
Green cursor... 
Image 
Image colors. 
Image3D... 
Imposition... 
Legend... 
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Red cursor... .220 
Rescale .209 
Scale bar.. 222 
Spectrum. «217 
Swap X axis.. “s+. 209 
Swap Y axis. .210 
RTD.. See Real time display (RTD) 
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Save 
Options for saving data... 
Save all data... 
Save all spectra in array as individual files... 
Save as 


Save picture as 
Savitsky-Golay. 
Scale 


Format scale behaviour... 


Rescale 


Allaxes.. 


Drag spectrum with mouse to rescale. 
Intensity ... 

Drag spectrum with mouse to rescale. 

Scale bar for images 
Scale data manually (shift, stretch, compress ayis)..21 
Set scale of video images See Video images 
Scanner... See LineScan 
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Scripts 
Add scripts to menu list .. 
Apply a script before/after acquisition . 
Edit 
Load and manage.. 
Menu list 


Remove scripts from menu list 
Trigger .. 
Use scripts to control motors. 
Scripts menu 
Options. 
Scroll bers.. 
Setup menu. 
ICS Filters. 
Instrument calibration 
Instrument init. 


Slit 
‘Small icon.. 
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Smoothing 
Data 
Denoise 
After acquisition 
Automatic Denoise during acquisition .. 
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Turn off... 
Turnon... 
Fourier transform 
Median... 
Savitsky-Golay. 
Image pixel smoothing, 
Spectral database ... 
Spectral ID 
Configuring LabSpec correct 
Start search from LabSpec . 114 
Using soon .. See seporate Spectral ID manual 
Spectral profile....... See Multidimensional spectral array 
Spectral range.. . See Extended range 
Spectrometer 
Select diffraction grating. 
Send to zero order reference position 
Spectral position 
Spectrum display 
Spike filter 
Automatic spike filter 
After acquisition 
During acquisition 
Turn off. 


See Diffraction grating 
230 
230 


Turn of a aa 
Manually remove spike after acquisition 
Split spectral array. 
Status bar... 
Active options... 
Cursor values . 
Detector temperature. 200 
Progress bar 
System messages .. 
Stitch video images 
Sub-pixel . See Extended range 
Subtract spectra „See Math 
SWIFT ultra-fast mapping -See Multidimensional spectral 
array 


199 
ee Extended video 


T 
Temperature 
Operating temperature of detector........ See Detector 
Spectral profile... See Multidimensional spectral array 
Templates .. .. See LabAssistant 
Threshold... 122 
Topography 
Acquire topography image.. „See Extra images 
Use Autofocus to analyse rough samples .. See 
Autofocus 
Trigger 


Apply a script before/after acquisition ... 
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Units. 
Custom units .. 


Pressure units. 
User log-in profiles 
Changing a user profile password 
Creating a new user profile 
Log in during a session 
Log-in at start... 
User levels... 


v 


Version number .. 

Video images 
Aspect ratio... 
Brightness and contrast .. 
Camera configuration 
Default X axis display 
Default Y axis display 
Define multidimensional spectral array position ... 184 
Extended video image „See Extended video 
List of installed cameras.. 


Overlay map/score informatio! 
Scale bar. 
Selecting a camera 
Set the image scale . 

Manually... 

Using... 
Set the laser spot marker position. 
Set the LineScan image scale ... 
Start acquisition 

Video menu.. 
Format. 
Laser position 
List of installed cameras.. 
Offsets. on = 67 
Source .. 
Video image scale 

Visual basic scripting... 


w 


Warm detector to room temperature 
Window menu 
Cascade ... 
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Tile 


x 


X axis 
Reverse display .. 
Units.. 

XploRA 
Hardware control.. 


Adjustment camera 
Fiber entrance. 
Microscope... 
Polarizors 


For laser... 


For Raman... 


Re-initialise. 
White lamp. 
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Instrument setup .. 
Turn on laser .. 
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Y axis 
Reverse display 
Units.. 
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Zero data... 

Zero order position 
Manual calibration... 
Send spectrometer to zero order. 

Zoom. 
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.230 
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